SENAY | 
engineers 
get involved 
with... 





Physical 
security 


WINTER 1984-85 


Lizgineer 















Laser training 
devices 


a 


NUNES 
Re 


“faye \ 
ema 





Locomotives 





page 16 














How to qualify . . . 


@ Students must be U.S. citizens, between 
the ages of 19 and 35 years, and within 12 
months of graduation and enrolled in an 
engineering degree program accredited by the 
Accreditation Board for Engineering 
Technology or architecture program accredited 
by the National Architectural Accrediting 
Board @ and meeting current scholastic 
and physical standards upon acceptance into 
the program. They will be placed on active 
duty as Officer Candidate, Seaman (E-3), 
prior to receiving their baccalaureate degrees 
®@ Upon graduation they will be required 
to complete Officer Candidate School, 
Newport, R.I., and the basic course of 
instruction at the Naval School, Civil 
Engineer Corps Officers, Port Hueneme, 
Calif ® Following completion of Officer 
Candidate school, they wiil be obligated to 
remain on active duty for four years 
@ Applicants are not limited to civil 
engineering, but are eligible if completing 
ABET accredited engineering degrees in 
mechanical, electrical, ocean or petroleum 
construction. Applicants enrolled in 
architecture must be pursuing study programs 
of at least five years’ duration in an institution 
accredited by the National Architectural 
Accrediting Board 











Contact your nearest 
Civil Engineer Corps Officer 


LCdr. Joe Camp, CEC, USN 
NAVFAC, Code 09MAI 

200 Stovall Street 

Alexandria, VA 22332 


Phone (202) 694-3635 AV 224-3635 


Lt. Bob Hyde, CEC, USN 

NAVFAC, NORTHDIV, Code 09R 
Philadelphia, PA 19112 

Phone (215) 897-6488 AV 443-6488 


Lt. Dave Stewart, CEC, USN 
NAVFAC, SOUTHDIV, Code O9F 
P.O. Box 10068 

Charleston, SC 294] 

Phone (803) 743-3014 AV 794-3014 


Lt. Elizabeth Clarkson, CEC, USN 
NAVFAC. PACDIV 
Pearl Harbor. HI 96860 


Phone (808) 471-847] AV 315-847 


Lt. Bonnie Hagemeister, CEC, USN 
NAVFAC. WESTDIV, Code 09BI 
P.O. Box 727 

San Bruno, CA 94066 

Phone (415) 877-7491 

AV 859-749] 


LCdr. Chuck Gorum, CEC, USN 

Naval School, Civil Engineer 
Corps Officers 

Port Hueneme, CA 93043 

Phone (805) 982-5655 


AV 360-5655 


Lt. Steve Iselin, CEC, USN 
Public Works Center 
Building IA 

Great Lakes, IL 60088 
Phone (312) 688-2324 








Why not consider the Navy's 
Civil Engineer Corps 


where qualified engineering students may earn more than 


$1,000 per month prior to graduation 
For details call Navy Recruiting Command 800 327-NAVY 

















THE COVER 


Three topics are featured on the cover of 
this issue that seem to be unusual for the 
Navy. In fact, locomotives seem almost off- 
beat to the casual observer. Who associates 


the Navy with locomotives? Joy Ardalan, 
supporting artist with the magazine, is 
responsible for drawing the cover of this 
issue as well as the special art on the title 


page of the story reporting the Navy’s work 
on locomotives. It's on page 16. 
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Navy practices ‘un-building’ art 


The Navy had two large offshore platforms built at 
BY WILLIAM N. SEELIG Panama City in 1957-58 to support research sensors, 
PE. VA house military and civilian personnel and hold 
: massive amounts of electrical power generation 

equipment. The combined weight of the platforms was 
4.4 million pounds, and the structures worked as 

A unique research facility at the Naval Coastal designed for many years. 
Systems Center (NCSC), Panama City Fla., included By 1984, however, the platforms’ stability and 
two large offshore platforms that after 27 years of safety had become a concern. CHESDIV contracted 
service, were no longer useful. Demolition of the Barnett & Casbarian, Inc., of Metairie, La., to 
structures was deemed necessary but how would the _ provide an engineering study. The contract called for 
Navy accomplish this objective while answering to the firm to conduct an underwater inspection, a 
the environmental and political issues that lay at structural analysis and a feasibility study. 
stake? Underwater inspection of the structures showed 

NCSC tasked the Chesapeake Division (CHESDIV) that portions of the platform were in poor condition. 
of the Naval Facilities Engineering Command with Engineering and economic analysis indicated that the 
finding the answer. The project was turned over to the structures be salvaged immediately as a major 
Ocean Engineering and Construction office where a hurricane might prove detrimental. Salvage costs 
plan was devised that included excellent naval would skyrocket if the structures were destroyed by 
explosive training and provided the state of Florida a storm or were allowed to topple naturally. 
and Bay County with a highly desirable fishing reef. Demolition of the structures was warranted. 
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ee SUB-CONTRACTOR 


Program Organization 


Yet the structures had become a part of the area’s 
ecosystem supporting marine life while pollutants on 


The demolition takes two phases 


the platform 12 miles offshore would service larger 
vessels and charter fishing boats. The artificial reefs 
had become especially valuable to the Florida 
panhandle region because of its naturally flat, sandy 
bottom that supports only a minimum amount of life. 
Now it could be saved. 


SALVAGE/DEMOLITION 


A contractor was used to cleanup and salvage the 
decks; the Navy’s Explosive Ordnance Disposal 
(EOD) team demolished the jackets. Permission to 
perform the work was granted, all interested parties 
contacted and necessary permits obtained. A small 
business, Sanford Offshore Salvage, Inc., Morgan 


board the platforms’ decks posed a threat to the area's City, La., was competitively awarded the CHESDIV 


beautiful coastline. Cooperating with the local 
community’s concerns became a primary objective. 

As a result, it was decided that the demolition 
project would take place in two phases. First the 
platforms’ deck area that housed various fuels, 
chemicals, battery acids, leads and other pollutants 
would be completely removed and salvaged on shore; 
then platform pilings would be removed in the second 
stage of the project. 

It was also decided to convert the supporting pile 
structures into an artificial reef. The platform two 
miles offshore would service small fishing boats, and 





deck cleanup and salvage contract. Sanford 
subcontracted asbestos removal work to Jack 
Donahue Construction Company. 

EOD team officer-in-charge, Lt. J. De Simone, 
formulated the Navy explosive demolition plan. ‘We 
decided to use a variety of military and commercial 
explosives,’’ explained Lt. De Simone, ‘‘and also 
bring a number of the new EOD men in on this job, 
because of the unique opportunity for prototype 
training.’’ Navy dive school and Coast Guard 
personnel and equipment, all conveniently located at 
Panama City, also provided technical and backup 
support. 

DECK CLEANUP AND REMOVAL 


‘*The first thing to do was get all asbestos off of 
the site before it caused problems and interfered with 
other work,’’ explained Bob Kieferle, on site 
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Platform was cut into seven parts 


(Continued from page 3) 


manager for the Jack Donahue Construction 
Company. *“The big problem was that it was so darn 
hot inside the platform decks. The air conditioning 
didn’t work,”’ said Kieferle, ‘‘and we didn’t want to 
open the windows and take the chance of stirring up 
any dust.”” 

Asbestos work began June 29, with special 
emphasis placed on safely removing asbestos clad 
mufflers using a “‘glove bag’’ method. The asbestos 
clad muffler was completely sealed in a specially 
designed large plastic bag. All necessary tools were 
contained within the bag with rubber gloves formed 
into the bag so work could be performed in a sealed 
atmosphere. Asbestos removal went smoothly with 
weather delays the only stumbling block. 

As soon as the asbestos was safely removed and 





STAGE | (12 N.M. OFFSHORE) 


STAGE tt (1.75 N.M. OFFSHORE) 





105" x 105’ x 25’ 
784 TONS 


60’ x 84’ x 36’ 
443 TONS 





JACKETS 


16 - 30" PLES (2 JACKETS) 
105° WATER DEPTH 





9 PLES (8-24", 1-28") 
60’ WATER DEPTH 











Platform Characteristics 











An 80-ton section being unloaded onto the materials barge. 








Explosive demolition of Stage Il jacket. 


stored in locked ocean-going containers, removal of 
other pollutants could begin. Diesel was pumped out 
of ondeck fuel tanks and into nonflammable nitrogen 
gas to minimize the possibility of fire or explosion. 
Personnel armed with welding torches then cut the 
platform into seven sections leaving only a few key 
strength members holding the offshore platform 
together. 

Sanford’s barge, the ‘‘Sea Salvor,’’ then came up 
alongside the platform, made the final cuts and the 
A-frame crane on the barge lifted the section, lowered 
it partially into the water to dump out dynamic loads 
during transit, then brought it on board. The system 
was then towed to nearby St. Andrews Bay where it 
was lifted to a materials barge before being 
transported to Morgan City, La., for salvage. 


JACKET DEMOLITION 

The jacket supporting each platform consisted of a 
number of steel tubular members attached to the 
seafloor with piles driven into the seabed. Because of 
the platform’s importance to the area’s ecosystem, 
permission was given to convert the jackets into 
artificial reefs at the platform sites. However, the 
Coast Guard required that the jackets be toppled to 
minimum depths to reduce navigation hazard. 

Lt. De Simone and the EOD team wasted no time 
in going to work on the jackets as soon as the 
contractor had removed the decks. The team first 
inspected the jackets and cleaned growth off some 
areas. Small braces were explosively removed and 
main charges placed in critical locarions taking care 
to minimize trauma to the environment. 

Charges were set off, and in a short time, marker 
buoys were the only visible remains of the 4.4 million 
pounds of original structure. 


PROJECT COMPLETION 


The project will be completed with the transfer of 
land adjacent to the platforms from the Navy to the 
state of Florida by the southern division of NAVFAC 
and donation to the reefs to Bay County, Florida. 

The contractor completed his work by burying 
waste products in an approved landfill on August 30, 
with final cost of the demolition priced at $1.4 
million. O 
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departments 


from topside 





Duty as Commander, Naval 
Facilities Engineering Command 
and Chief of Civil Engineers is an 
honor that I gratefully share with 
all of you. The assignment is a chal- 
lenge, but I feel well prepared for 
the task. 

Speculation always accompanies 
a change in leadership. Will the 
new officer change things or main- 
tain the status quo? Will there be 
broad management initiatives, or 
will established practices prevail? 
I’ve asked those questions in the 
past, and you may be doing the 
same. 

I have had considerable input to 
our present course. Last summer’s 
change of command involved, in 
effect, my moving 50 feet down a 
passageway and into an office 
where I spent many hours with that 
fine gentleman and distinguished 
former Chief, Bill Zobel. 

The Chief of Naval Material — 
like you — was interested in my 
plans. In a meeting with Admiral 
White, I told him that I see no major 
changes for the Command or for the 
Corps. Indeed, my discussion items 
were entitled ‘‘Directions for NAV- 
FACENGCOM”’ — not ‘‘New Di- 
rections,’” just “‘Directions.”’ Still, 
these directions present us with for- 
midable challenges. 

Design and construction quality 
are fundamental to our naval mis- 
sion, and we must take steps to im- 
prove the quality of our acquisitions 
and the business management of our 
acquisition process. Public Works’ 
responsibilities are growing in size, 
complexity and cost, and we must 
take every advantage of modern en- 
gineering and management practice 
to fulfill those responsibilities prop- 
erly. The need for more Seabees is 
evident in the recommissioning of 
our ninth active battalion, NMCB- 
7, this year. 

Here are a few of the major, 
specific, near-term adjustments on 
the horizon: 

@ In the construction inspection 
area, we are seeking additional in- 
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house personnel to replace the more 
expensive Title II inspectors our 
heavy workload has forced us to use. 
The potential annual savings could 
be substantial. 


@ The naming of our Western 
Division to the model construction 
agent program can have many posi- 
tive results. The model program 
gives us a great deal of management 
latitude and the opportunity to try 
some new approaches free of some 
of the more restrictive rules in place 
elsewhere. Productivity enhancing 
initiatives realized from the pro- 
gram may someday be exported to 
all our engineering field divisions. 

@ Our contracting procedures are 
an area of high visibility and con- 
cern both within and outside the 
Navy. Active contracts grew in 
number from 13,000 to 23,000 in 
the last five years. That trend is ex- 
pected to continue, intensifying the 
shortage of qualified procurement 
personnel. We have established an 
acquisition improvement branch of 
the headquarters contracts division, 
at Port Hueneme, and we will inten- 
sify training for all our procurement 
officers and civilians. 

@ Transferring our non-military 
construction workload and contract- 
ing authority from the engineering 
field divisions to public works cen- 





ters — we call it downloading — 
its proceeding. At the same time, 
our facilities service contracting 
will increase to $1 billion by FY °91 
and will have a significant affect on 
workload. We have had some prob- 
lems with marginal contractors in 
the facilities service area, and we 
are looking at testing a fixed price, 
award fee contract to ease those 
problems. 

@ In the military planning area, 
the NAVFAC mobilization planning 
study is well underway. The com- 
mand logistics support mobilization 
plan will be ready in FY °86 and will 
identify deficiencies in mobilization 
shore support for the continental 
U.S. The study sets the groundwork 
for production of base contingency 
plans. 

@ The Reserve Naval Construc- 
tion Force continues to supply a 
great deal of our mobilization re- 
sources, but a deficit of $170 mil- 
lion in equipment and supply limits 
us. We have initiated a POM issue 
that, if accepted, will enhance our 
Navy’s readiness posture. 

These and other challenges await 
us. Emerging technology, continued 
emphasis on energy and environ- 
mental issues, and the Navy’s in- 
creasing size and complexity place 
NAVFAC and the Civil Engineer 
Corps in a vital support position. 
We must deliver that support with 
the absolute integrity necessary to 
safeguard the public trust. 

I am confident we will meet these 
challenges head-on and resolve 
them, and we will do it through the 
spirit, the expertise and the profes- 
sionalism that is manifest in the 
Navy’s Civil Engineer Corps. To- 
gether, we can do, . . . and we'll 
also have a little fun along the way. 


JOHN PAUL JONES, JR. 
Rear Admiral, CEC, USN 
Commander 
and 
Chief of Civil Engineers 
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jets into the air, clearly visible from the support activity. 





become a routine. Guilio Bacciocchi, 
from the engineering division, is 
already on the stairs headed for the 
exchange and commissary building. 
George Strickland, maintenance 
director, has his crews on their way to 
the substations and boilers. Ben 
House, maintenance control director, 
has sent two of his people to look at 
the school. Ens. Bud Taylor is on his 
way to the hospital with Lt. Scott 
Calisti from planning. Otto Ritter, 
engineering director is headed for the 
seven story admin. building, and 
Bernardo Petti is on the line to the 
University of Naples getting a read-out 
on the level of the quake and its effects 
elsewhere. 

A call comes in from the Exchange, 
part of the suspended ceiling has 
collapsed in the sales area. An 
operations staff officer calls, they can 
see light through an office wall and 
want us to check it out. There are some 
concrete chips on the ground near 
Supply. That will mean the roof 
parapet needs shoring. Some more 
cracks have appeared in flag quarters 
— nuts, we just had that wall 
replastered and painted from the last 
big tremor. 

Later in the week, I’ll meet with Dr. 
Roberto Scandone from the university 
to get a copy of his update on activity 
trends for the Smithsonian Institute’s 
SEAN report. I must remember to ask 
him if he has the new seismographs 
from Dr. Bob Meyer of University of 


Seismic problems Italian style 


CDR FRANK J. KALEBA, 
CEC, USN 

U.S. Naval Support Activity 
Naples, Italy 


It’s about 10 a.m. in Naples. The 
public works staff meeting is long over 
and a discussion is being held on 
timing designs and contract awards. 
As I sit at my desk, the vibrations start 
and I watch the coffee in my cup. 
When it’s full, like it is today, I know 


a Richter 3.5 or above will splash it 
onto the desk. An acquired skill — 
correlating coffee stains to Richter 
vaiues. Sure enough, the coffee slop. 
over the side of my cup. 

Those of us at the staff meeting are 
now up and moving to what has 


Wisconsin. I’ve briefed the British 
commodore on activity, but may have 
to set up a briefing for the other 400 
British folks attached to NATO. 

The vice mayor of Pozzuoli is due 
in to discuss the construction of an 
emergency exit road either through or 
near our compound. And the vice- 
prefect of the Regione (comparable to 
the vice governor of a state) and Dr. 
Mirabile of the Instituto Navale have 
asked Otto, Bernardo and I to attend a 
meeting to discuss the Navy’s support 
role in the newly created Geophysical 
Institute. 

Every public works assignment is a 
little different. In Naples, **different’’ 
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includes delving into volcanology and 
seismology. 

Naples is a deceiving place. If you 
visit the Agnano (‘‘an-yan-o’’) 
compound of the Naval Support 
Activity Naples, you get the 
impression that it’s one of the smaller 
activities in the inventory. You can see 
the compound boundaries in a glance. 
But, Public Works is a lead activity 
with 200 employees doing over $20 
million worth of business annually. It 
supports 85 tenant commands; 
provides housing for 10 flag and 
general officers; has about 200 
structures, all leased, on eight different 
sites spread over about 60 miles. 
Involvement in the earth sciences is an 
added benefit of the job, taking up that 
slack time once devoted to 
contemplating the revision of 
subfunctional categories and cost 
account codes. 

A recent National Geographic 
article described the effects of these 
tremors on the quaint little fishing city 
of Pozzuoli laying on the western 
border of the Naples metropolis. You 
may not have associated the article 
with the Navy, but the Agnano 
compound is about two kilometers 
from the epicenters. Theory has it that 
there is a magma pool laying beneath 
Pozzuoli, somewhere between two- 
and-one-half and six kilometers deep. 

Pozzuoli itself is at the center of an 
ancient caldera, which has eroded 
somewhat, although the outlines are 
still clearly there. This magma pool 
gives off gases which have caused the 
earth to rise and fall for several 
thousand years (evidenced by the 
discolorations on the columns in the 
Roman ruins). 

No one has any doubt that there is a 
magma pool down there. Solfatara, a 
field of hot sulfur springs lies just over 
the hill from the compound, and about 
half a kilometer from the ridge, we 
can see steam rising out of the ground 
as we come to work in the mornings. 
If you walk up to Solfatara you’ ll find 
an area of hot, bubbling pools and 
jetting steam. 

Between 1970 and 1972 the earth 
was rising at a rate of about eight 
millimeters per day, but activity 
slowed, and during the next ten years, 
the ground slowly oscillated in a band 
about 15 millimeters wide. In the 
summer of 1982, the oscillations 
stopped. The earth started rising again 
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and kept on going. Between January 
1982, and December 1983, the ground 
had risen a total of 110 centimeters at 
the point of maximum uplift. In March 
1983, we had our first Richter 3, and 
in October 1983, we received a 4.2 
Richter jolt. 

That quake did only minor damage 
to our facilities, but in the city of 
Pozzuoli, just over the hill, conditions 
were grim. Close to 20,000 people 
were evacuated, housed by the Italian 
government in tents and trailers. 
Several of the older buildings 
collapsed. Today some of these people 
are still living in tents and trailers. 

The Italian government is 
constructing replacement housing for 
them in ‘“‘New Pozzuoli’’ as it’s 
popularly known, but even this has 
been somewhat controversial for new 
Pozzuoli is located near Monte Nuovo, 
the mountain formed during the 1538 
Pozzuoli magma pool eruption and is 
still considered a seismic danger zone. 

There were additional Pozzuoli 
collapses in July 1984, as a result of 
another quake, but again, our facilities 
at Agnano were spared serious 
damage. What we are finding now, 
though, is that our buildings are 
becoming fatigued. The constant 
battering they receive from daily,,. 
multiple shocks are beginning to result 
in greater damage. 

Our compound experiences a daily 


average of 40 separate shocks at the 
Richter 2 level, and a day with 100 
measurable tremors is no longer 
unusual. We have had as many as 500 
shocks in a day. 

The buildings at Agnano are all 
leased. All but one were built prior to 
Italian seismic design codes. Even 
these design standards cover only the 
frame of the building, and include no 
standards for exterior or interior walls. 

The construction method used in 
our leased building was typical for this 
part of Italy: reinforced concrete 
column beams, with infill walls of tufa 
stone, a volcanic sandstone material, 
or other lightweight material (gypsum 
block or hollow tiles). With tremor 
movement, these infill walls absorb 
the energy of the deforming structure 
and add some stiffness to the structure. 
They are not sheer walls. 

In every one of our buildings, we 
see evidence of sheer or compressive 
wall failure. The most serious and 
immediate danger now present to life 
and mission is the potential for these 
infill walls falling either out of or into 
the building. A Richter 3.5 shock on 
August 11, 1984, caused the failure of 
walls in our ‘“‘Country Store,”’ and 
forced the closure of part of the 
building. Minimizing risk to people 
and operations is now our greatest 
challenge. 

Public works has become the focus 


Near the steam vent, this volcanic-fed pool bubbles with the heat of sub- 
surface activity. The water and surrounding rocks are heavily encrusted with 


sulfur and other mineral deposits. 
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The Agnano compound is a very dense area. The Naval Hospital is the multi- 
story, large building on the right. At the center of the picture is the horse- 
DODDS 


shoe-shaped 


high school. Behind the high school is the eight-story- 


high headquarters building and four-story UEPH. Beyond these buildings 
are public works, supply, and the NEX/Commissary. 


(Continued from page 7) 

of more than just damage evaluation 
and repair after each quake. We have 
been closely involved in international 
research efforts, sponsoring and 
attending meetings with two research 
bodies in Naples. Over the past 
months, we have dealt with French, 
German, Italian and American 
scientists. Perhaps the most surprising 
outcome of all this is that no one 
understands the geology of the area 


nor the mechanism giving rise to the 
tremors. And, while the public works 
department has been instrumental in 
getting a research program started, we 
have yet to be able to predict, much 
less, understand the quakes. 
Another, more traditional, area in 
which the public works department 
has found itself taking a leading role is 
in public information. The public 
works officer and engineering director 
have found themselves on stage for a 
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variety of audiences describing these 
conditions and possible effects. The 
department is also responsible for 
publishing a weekly tremor update 
message that goes to all commands in 
the Naples area, commanders up the 
chain, to the U.S. Geological Service, 
and the State department. The public 
information role has even extended to 
the public works officer appearing 
before the video camera for the CNO’s 
**Video News.”’ 


With the older, leased structures we 
have coupled with a building code that 
does not govern wall design, we’re 
forced to watch the base, in a very real 
sense, slowly crumbling around us. 
With the current evidence of structural 
fatigue and increased hazards of infill 
wall failure, we are engaged in a 
considerable effort to prevent further 
damage and injury. In this we are 
receiving considerable help from the 
Atlantic division, Naval Facilities 
Engineering Command. 

Facilities at Naples will require 
significant, and probably costly, 
alteration or replacement to prevent 
serious damage. Of concern now are 
the effects of continued, relatively low 
level shocks (below Richter 5) on the 
multistory hospital and headquarters 
building. It is this short range problem 
which will be the most difficult to 
solve. 

You'll have to excuse me now, a bit 
of plaster has just fallen into my coffee 
cup. 








NEW SEWER 
BUCKET-RUGGED 
AND DURABLE 


A new bucket is specifically 
designed to enter sewer lines that have 
restricted openings. It is carefully engi- 
neered with an expansion feature 
allowing the bucket to be pulled out of 
a smaller pipe size than it entered. This 
exclusive feature permits the loaded 
bucket a larger area (when opened) for 
dumping the loads. 

Another desirable and common- 
sense feature of this bucket is that it can 
be used with any brand or make of 
bucket machine. 





Six runners are permanently atta- 
ched to the bucket body for additional 
wear-protection and extra strength. 
Superior design and engineering — 
plus heavy gauge steel construction — 
produce this exceptionally rugged and 
durable sewer-cleaning bucket. 





Additional information may be 
obtained from The Navy Civil Engineer 
Magazine, Code C20M, Naval School, 
Civil Engineer Corps Officers, Port 
Hueneme, CA 93043; Autovon 
360-3104, Commercial (805) 
982-3104, FTS 799-3104. 
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AVFAC has accepted responsi- 

bility as the construction agent 
for the Agency for International 
Development for a port rehabilitation 
project in Somalia. A Memorandum 
of Understanding is now under 
negotiation. 

The project, approved by Congress 
for $42 million, provides for rehabili- 
tation of a 606-meter quay at Kismayo. 
Work will include partial demolition 
of the existing substandard quay, 
installation of sheet piling outboard of 
the quay face, backfilling behind the 
piling, and placement of a concrete 
deck on the backfill. 

The design was done by Parsons 
and Brinkerhoff International under 
contract with AID. Invitation for bids 
will be announced in early 1985. 


With the SAMM system, they will 
achieve an increase in productivity and 
operational effectiveness along with 
associated reduction in manpower 
devoted to administration and logistics 
support. The SAMM system will 
enable Reserve Seabee Commanders 
to mobilize units in less time and with 
greater success. 

SAMM will be part of the Table of 
Allowance for both active and reserve 
Seabee units and will also be used as 
training devices in the associated train- 
ing commands. 











he Naval Facilities Engineering 
Command (Seabee Division) is 

developing a field deployable Auto- 
mated Mobile Management (SAMM) 
system for the Naval Construction 
Force, the Reserve Naval Construction 
Force, and Special Operating Units, 
collectively known as the ‘*‘Seabees.”’ 

The SAMM System will enable all 
Seabee units down to the lowest field 
level to effectively manage their per- 
sonnel, material and equipment in the 
execution of their assigned construc- 
tion mission. The system will extend 
automated management support to 
such functional areas as administra- 
tion, supply, finance, repair parts 
inventory, equipment, tool control, 
and improved maintenance planning. 

It will provide advanced preparation 
of project plans for base functional 
components (equipment, personnel, 
material) during mobilization and pro- 
vide embarkation planning data for 
loading aircraft and ships when 
deployed as well as in homeport. 

Seabee Units will have on-site 
access to computers for timely support 
of functional requirements with the 
added ability to interface with other 
Automated Information Systems in 
their homeport Construction Battalion 
Centers. 





and Use Compatibility (LUC)/ 

Encroachment — Operating as a 
technical support staff (OP-04E) to 
CNO (OP-04/ Logistics), NAVFAC’s 
deputy commander for planning has 
implemented a multifaceted program 
designed to develop strategies that will 
mitigate / deter the negative impacts of 
encroachment on Navy mission 
requirements. Some of the specific 
elements of the program include the 
following items. 

CNO (OP-04) quarterly encroach- 
ment meetings have been established 
to elevate such issues to the attention 
of SECNAV, OPNAV, CMC, CNM, 
Office of Legislative Affairs, Office of 
General Counsel, and CHINFO. NAV- 
FAC 09P/OP-04E personnel track 
these issues and brief them. 

Each fiscal year three or four LUC/ 
Encroachment Seminars are available 
to commanding officers and their key 
staff members. These seminars are 
hosted by OP-04. Each one-day semi- 
nar is composed of presentations by 
the OP-04E and EFD code 09P staffs, 
activity encroachment case studies and 
invited community speakers. Similar 
seminars (but of two days’ duration) 
are available to provide awareness and 
training on encroachment concerns 
(noise, safety, and community 
development) specific to air stations. 
This program is identified as the Air 
Installations Compatible Use Zones 
(AICUZ) program. 

Special encroachment studies are 
available through the EFDs. These 
studies examine the encroachment 
potential to an installation or geo- 


graphic region and provide ‘‘pro- 
active’’ land use planning recommen- 
dations to address these problems 
while preserving mission capabilities. 

EFDs are integrating an appropriate 
encroachment analysis into master 
plans, and regional and complex 
studies. 

To strengthen the technical validity 
of our AICUZ program, FAC-202/09P 
reps are working to install Air Traffic 
Activity Analyzers at ten active and 
reserve Navy/ Marine Corps air sta- 
tions this fiscal year. 

EFD code 09P organizations are 
staffed with technical consultants who 
can assist customer commands on a 
wide range of LUC/encroachment 
issues including real estate, inter- 
governmental coordination, AICUZ, 
environmental, historic preservation, 
and legal counsel. 








S hore activities found deficient in 
pest control operations during 
1984 are now taking corrective action 
to assure compliance with DoD 
guidelines NAVFACENGCOMHQ 
reports. 

Prior to Dec. 31, 1984, all shore 
activities conducting pest control 
operations were reviewed. NAV- 
FACENGCOM biologists and NAV- 
MEDCOM medical entomologists 
visited 217 activities during a 15-month 
period. 

Thirty-eight pest management pro- 
grams were found out of compliance 
with their activity plans or with pest 
management instructions. By the end 
of the year, however, corrective action 
had been initiated in all but five of 
these deficient activities. 

Deficiencies included not having 
certified pesticide applicators for in- 
house operations (primarily at golf 
courses) or quality assurance 
evaluators specifically trained in pest 
control for contract operations. 

W. A. Gebhart at NAV- 
FACENGCOM can be called for 
further information on pest control 
management at naval shore activities. 
He can be reached at comm (202) 325- 
8175 or autovon 221-8175. 





WINTER 1984-85 














MUSE = power for the fleet 


Recognizing the need to provide 
emergency electric power to Naval 
shore installations shortly after World 
War Il, the Navy Bureau of Yards and 
Docks established a program known as 
the Mobile Power Reserve (MPR). 

In 1963, MPR was succeeded by the 
Mobile Utilities Support Equipment 
(MUSE) program. MUSE’s expanded 
inventory would come to include not 
only power generation and distribution 
equipment, but also compressed air 
plants, air conditioners and high pres- 
sure steamboiler plants. 

At first, the MUSE program was 
centrally managed at Naval Facilities 
Engineering Command (NAVFAC- 
ENGCOM) headquarters, but in 1968 
a field office was established at the 
Public Works Transportation Center 
(PWTC) Treasure Island to manage all 
field operations. Subsequently, the 
office moved to the Naval Construction 
Battalion Center (CBC) Port Hueneme, 
Calif.; engineering and acquisition 
functions were later transferred with the 
Naval Nuclear Power Unit in 1975 
adding a cadre of highly skilled Seabee 
nuclear power plant technicians to the 
resources of the MUSE program. Fur- 
ther decentralization of program man- 
agement functions in 1982 resulted in 
MUSE operational, technical, engineer- 
ing and program management functions 
all being carried out at the Naval 
Energy and Environmental Support 
Activity (NEESA) in Port Hueneme. 

The MUSE program is chartered to 
provide portable utility equipment 
modules for interim support to shore 
utility systems and to Navy and Marine 
Corps contingency or emergency oper- 
ations such as: 


@ Unforeseen utility requirements 
resulting from emergencies, changes 
in planning or programming, or 
temporary overloads until these re- 
quirements can be satisfied by normal 
programming. 





By LCDR STEPHEN D. LISSE 
CEC, USN 


P_E., Ind. and S.C. 
MUSE Director, NEESA 
Port Hueneme, Calif. 











@ Short-term requirements in sup- 
port of the Cold Iron program 

@ Temporary replacement of in- 
stalled utilities equipment which is out 
of service for planned maintenance / 
repair 

@ Support expeditionary military 
operational requirements 

@ Requirements as directed by 
higher authority 

The program began small but grew 
rapidly during the late 1960s as it sup- 
ported military operations in Southeast 
Asia with electric power generation 
and distribution equipment. In the 
early 1970s, emphasis shifted to direct 
fleet support, and the inventory of 
MUSE steam generators and substa- 
tions was quickly expanded to provide 
more shore steam and electric power to 
the ships of the fleet. 

Enhanced fleet readiness resulted 
both from increased maintenance that 
was possible when ships in port went 
“‘cold iron’’ and from morale that im- 
proved as more engineering section 
watchstanders were granted shore 
leave. 

The current MUSE inventory con- 
tains 275 individual units with a plant 
value of $175 million and consists of: 
750 to 2500 KW electrical generators 
(diesel and gas turbine), 1500 to 5000 
KVA electrical substations, 11,000 to 


75,000 PPH steamboiler plants, and 60 
60 GPM water treatment plants. 

Typically, over half of the MUSE 
inventory is deployed worldwide to an 
average of 35 locations. The MUSE 
inventory objective is continually up- 
dated to assure that adequate MUSE 
will be available to support current 
Navy utilities requirements as well as 
new requirements expected to result 
from both the Navy Expansion Pro- 
gram (NEP) and the strategic homeport 
plan. 

The MUSE program manager bal- 
ances projected requirements against 
available resources to develop a com- 
prehensive annual overhaul and pro- 
curement budget that currently exceeds 
$9 million. 

MUSE is engineered to be self- 
contained, transportable, and univer- 
sally applicable while remaining 
reliable and maintainable in remote 
locations. MUSE engineers provide 
total life cycle engineering manage- 
ment and support from initial concep- 
tual development through equipment 
acquisition and overhaul to disposal 
criteria. 

All specifications, purchase descrip- 
tions and technical support of procure- 
ment and overhaul contracts are 
performed in-house. MUSE engineers 
also analyze installation, operation, 
and maintenance problems. 

A unique aspect of MUSE program 
staffing is the closed-loop MUSE 
Naval Enlisted Classification Code 
5633 (NEC) which goveins Seabee en- 
listed technician assignments. Enlisted 
Transfer Manual Article 9.30 provides 
details about the MUSE program ap- 
plication procedure. Selection is very 
competitive. Once selected, MUSE 
technician candidates must success- 
fully complete 46 weeks intensive, 
highly technical training in the primary 
power production specialist course at 
Fort Belvoir, Va., before they are 
awarded the 5633 NEC. Graduates of 
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this training undergo ten weeks of in- 
tensive technical indoctrination on 
each type of MUSE as part of the train- 
ing and certification program. MUSE 
technicians subsequently progress to 
qualify as senior technicians and ulti- 
mately as team leaders during their 
initial sea tour. 

There are currently 36 Seabee 
MUSE technician billets at the sea, 
shore, and neutral duty components of 
NEESE and five MUSE NEC billets at 
overseas locations. 

The sixteen MUSE technician sea 
billets are concerned with equipment 


ficiencies. This ensures that MUSE is 
maintained in a proper state of readi- 
ness should it become necessary to re- 
deploy on short notice. Termination in- 
spections document equipment con- 
dition at the end of a deployment and 
identity discrepancies to be corrected 
prior to redeployment. 

The 16 shore billets at NEESA are 
concerned with MUSE training, 
administration and readiness. The 
training section is responsible for the 
operation of the MUSE training and 
certification program. MUSE techni- 
cians are kept abreast of latest techni- 





Substation 
onboard landing 
craft in support 
of the nuclear 
cruiser USS 
Arkansas shock 
testing. 





Experienced and highly proficient Sea- 
bee technicians work together with 
civilian engineers and engineering 
technicians on all overhaul, moderni- 
zation and new procurement projects. 
They contribute unique and invaluable 
field experience to each project team. 
Design reviews, first article inspec- 
tions, acceptance testing, and develop- 
ment of technical manuals and PMS 
are among the areas where their special 
expertise is recognized and employed. 
Over the upcoming months, several 
new types of units will be added to the 
MUSE inventory. Delivery has begun 
on new 750 KW, 1800 rpm diesel 
generators which are being procured 
under a multiservice contract. These 
DID standard C-130, C-141 and C-5 
air-transportable lightweight units will 
significantly enhance MUSE response 
capabilities to emergency / contingency 
power requirements. Twelve 1500 KVA 
electric power substations are also ex- 
pected to enter the MUSE inventory 

















installation, annual maintenance in- 
spections, and deployment termination 
inspections. They also respond to re- 
quests for technical assistance on prob- 
lems encountered with the equipment 
the field. 

Installation assistance involves ini- 
tial equipment set-up and checkout 
operation and maintenance familiariza- 
tion training, and documentation of 
equipment condition and spare parts 
inventories. Annual maintenance 
inspections ensure that the MUSE Pre- 
ventative Maintenance Systems (PMS) 
are being utilized and assist activities 
using equipment in identifying de- 


cal developments by receiving vendor 
specialized equipment training and 
available government training. 

The administration section is re- 
sponsible for updating and maintaining 
the MUSE Data Base and providing 
logistical support to MUSE technicians 
and user activities upon request. 

The readiness section maintains the 
MUSE units on the ‘‘ready line,’’ re- 
ceives and inspects incoming units 
from deployments, and prepares units 
for shipment either to new deployment 
sites or to overhaul facilities. 

The four neutral billets at NEESA 
directly support MUSE engineering. 


this year, and will help reduce a short- 
age in deployable transformation. 

Gearing up to support the strategic 
homeporting concept and the NEP, 
procurement of additional 2500 KVA 
electric power substations has recently 
been approved as the MUSE program 
prepares to serve ships of the fleet 
newly assigned to homeports with 
marginal or inadequate utilities. Other 
new assets to the MUSE community 
are the new 60 GPM reverse osmosis 
water treatment plants which will en- 
able existing MUSE steam plants to 
provide *‘Clean Steam’’ as defined by 
current NAVSEA criteria. 

MUSE is a CNO mandated program, 
but more importantly, MUSE is a team 
of highly dedicated and technically 
competent technicians and engineers. 
These hardworking Seabees and civil- 
ians have a proven track record of pro- 
viding reliable utility service to the 
fleet whenever and wherever needed 0 
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reader’s comments/questions 


departments 








Reader likes 

earthquake article 

I read the article **Earthquakes: 
The big one is coming!”’ with great 
interest. The editor and author 
should be commended for 
publishing such an informative 
article. On magazine’s cover, the 
tragic photo of building damage and 
the collapsed mannequin depict the 
dreadful consequences of an 
earthquake. 


As a geotechnical engineering 
specialist, I have been involved in 
the structural analysis of several 
drydocks. Seismic loading is 
always taken into account. One of 
the failure modes considered is the 
liquefaction of the soil behind the 
wall and/or beneath the slab, which 
will cause a drydock to float and 
tilt. A rapid, intensive ground 
shaking may induce soil 
liquefaction resulting from pore 
water pressure build-up. However, 
prediction of liquefaction at present 
is very uncertain and there is no 
completely foolproof method. In 
fact there are many drydocks in the 
west coast, and some overseas, 
have been subjected to high seismic 
motion. 


Still, to this day there is no 
record of drydock failure resulting 
from an earthquake. The article 
mentions that the big one is 
coming. Of course, it is difficult to 
predict how big the next one is 
going to be, and the prediction is 
based, I believe, on the probability 
of occurrence. 


Certainly the engineer should 
build a structure which is, above 
all, safe. But how about the existing 
structures which might not comply 
with the current seismic code? 
When the seismic code is greatly 
upgraded, and an existing structure 
is then determined to be unsafe 
under the new seismic criteria, what 
is to be done if it is very diffiicult 
or too expensive to strengthen the 
structure to satisfy the new code? 

To solve this problem, the Navy 





needs to adopt some modified 
seismic criteria for the existing 
structures, and subject them to 
comprehensive structural analysis. 
NAVFACHQ has been conducting 
extensive structural analysis, using 
finite element method, on some of 
the large drydocks. 

Arthur H. Wu, D. Sc., P. E. 

NAVFACHQ 


Your comments are interesting 
and appreciated. Thank you for 
writing. John Buffaio, the author, 
will probably appreciate your 
compliments enough to frame this 


letter. 


Earthquake facts 

questioned 

The Summer 1984 issue of the 
Navy Civil Engineer, page 22, said 
that wood diaphragms have the 
greatest risk of earthquake damage. 
I question whether-or-not the 
statement is accurate and/or 
correct. 


Timber has been the only 
material with a proven record of 
withstanding earthquake shocks, 
probably due to wood’s greater 
strength in short-term loading 
conditions. For example, the timber 
pagodas in Nara, Japan, have 
successfully withstood earthquake 
movements for centuries, with no 
apparent damage. Also, I can 
vividly remember feeling quite 
secure during a mild earthquake 
while on R and R in Yokohama in 
1955. I was staying in an older hotel 
of proven all-timber construction. 


Perhaps the earthquake lessons 
of the past have been forgotten by 
today’s engineers. Timber 
construction has resisted earthquake 
damage for centuries. Modern fire 
retardant pressure treatment now 
makes timber an even better 
earthquake resistant construction 
material. 


James S. Graham, P.E. 
Staff Engineer 

National Timber Piling 
Council, Inc. 





Thank you for your interesting 
viewpoint. Perhaps other readers 
will have information to add to this 
discussion. The magazine staff will 
happily include such information in 
the following issue. 


Computer program 
for you — free! 


This letter is sent to offer a 
service to the readers of the Navy 
Civil Engineer. 


With the limitations on available 
military construction dollars, it is 
in an activity’s best interest to 
provide complete and compelling 
planning documentation to fully 
support a proposed construction 
project. An important part of this 
documentation is the economic 
analysis. Economic analyses are 
performed to prove that a proposed 
project is less costly than the 
current operation or is the least 
costly way to satisfy a new 
operational requirement. 


In order to facilitate the 
preparation of economic analyses, 
a computer program is being made 
available by Northern Division. 
This program was developed to run 
on an IBM Personal Computer and 
is written in BASIC. It performs 
economic analyses consistent with 
the guidance contained in NAVFAC 
P-442, Economic Analysis 
Handbook with output on a 
graphics printer in the format 
shown in the handbook. 


The program is interactive, that 
is to say that it prompts the user for 
information during each part of the 
analysis. The user should have 
some knowledge of engineering 
economics and NAVFAC P-442 
before using this program. For this 
reason, the program should not be 
considered an economics primer 
but rather a useful tool to aid in 
preparing an important part of 
project documentation. 

Anyone interested in obtaining a 
copy of this program should send 
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a securely packaged, formatted 
5%-inch diskette to the address 
shown below. The program will be 
copied onto your diskette and 
promptly returned to you. For those 
who have a microcomputer other 
than IBM, this basic program 
should execute without any 
significant modifications. My only 
request is that you provide feedback 
on your success or failure in using 
the program and suggest any 
modifications or improvements. 
David Drozd, P.E. 
Facilities Planner 
NORTHNAVFACENGCOM 
Code 201 
Naval Base, Building 77L 
Philadelphia, PA 19112 








Got a question, 
comment, suggestion, 
or gripe? 

Please send it to: 


Editor, Code 20M, 
CECOS, 
Port Hueneme, CA 93043 














Here’s an offer no reader can 
resist. And it’s free! Thank you for 
writing and making the offer 
Mr. Drozd. 


We build, We fight 

concept not new 

While reading the article 
concerning combat readiness 
training for Seabees in the Summer 
issue of Navy Civil Engineer by Lt. 
K. G. Fortner, I was reminded that 
the concept of builders that are also 
warriors is not new. 

The book of Nehemiah in the Old 
Testament gives the history of the 
Jewish people returning to the land 
of Israel from their exile in 
Babylon. Nehemiah returned to 
Jerusalem with the specific task of 
rebuilding its defenses. The non- 
Jewish peoples living in the area 
opposed this rebuilding. Chapter 4 
of Nehemiah describes this 
opposition. 

It also describes the responses of 
the Jews. ‘‘From that day on, half 
of my men did the work, while the 
other half were equipped with 
spears, shields, bows and armor. 
The officers posted themselves 
behind all the people of Judah who 
were building the wall. Those who 
carried materials did their work 
with one hand and held a weapon 
in the other, and each of the builders 
wore his sword at his side as he 
worked.’’ (Nehemiah 4:16-18) 
What was the outcome? 

**So the wall was completed on 
the twenty fifth of Elul, in fifty two 
days. When all our enemies heard 
about this, and all the surrounding 
nations saw it, our enemies lost 
their self-confidence, because they 
realized that this work had been 
done with the help of our God.”’ 
(Nehemiah 6:15-16). 

Victory! 

Frank J. Braun P.E. 
NORTHNAVFACENGCOM 
Elec. Eng. 

Thank you Mr. Braun for your 

keen observations. 





Medal recipient 
thanks readers 
I'd like to take this opportunity 
to thank my many friends and 
former co-workers for the cards and 
letters I received after the recent 
article in the Summer 1984 issue of 
the Navy Civil Engineer magazine. 
I was very proud and honored to 
receive the award. Working with, 
and knowing all of you contributed 
greatly to this accomplishment. | 
feel very fortunate to call all of you 
my friends and to be a part of the 
CEC family. Again warmest thanks 
to all of you. 
Eileen Hunt 
CECOS, 
Port Hueneme, CA 


Oh oh! Somebody 

goofed! 

My article titled **Planning: 
Skills needed for Excellence’’ in 
the Summer 1984 issue experienced 
some slight errors in the printing 
process. The first sentence in 
paragraph four should read: ‘*The 
purpose of much of our planning 
effort is to justify to Congress the 
need for proposed military 
construction and real estate 
acquisitions.’’ The third and fourth 
sentences in paragraph six should 
read: ‘‘I suggest adopting the 
practice of planning by wandering 
around, spending more time out of 
the office, getting to know key 
players face-to-face on their turf. 
The third verb is perhaps the most 
important: act.”’ 

For those speed-readers out 
there, excuse the interruption. You 
probably didn’t even notice the 
misplaced three lines of print. 

LCdr. James C. Haug, 
CEC, USN 


We don’t know who the culprits 
are, Jim, but we're looking for 
them! Actually, Jim, misplaced 
sentences are the hardest mistakes 
to detect. It still happens 
occasionally and we’ re trying to 
eliminate this kind of error 
completely. Please bear with us! 
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Lt. Tim Couch uses the controller gun to check out 


Ens. John Castile. 








~ Sea ces 


ed 


Ens. Robert Hymel mounts the 
MILES Transmitter to the M-16A1 rifle. 


Lasar training device stimulates casual 








By KATIE BENDER 





a years in the Navy has provided Chief Warrant 
Officer David Thompson with many opportunities to 
participate in the traditional military field exercise (FEX). 

None compare in his estimation, however, with a recent 
exercise included as part of his basic training at the Naval 
School, Civil Engineer Corps Officers (CECOS) in Port 
Hueneme, Calif. 

What differentiated between this FEX and the 17 others 
Thompson had participated in previously was the added 
realism of the exercise due to $105,000 worth of gear tagged 
MILES — Multiple Integrated Laser Engagement System. 

MILES’ ability to realistically simulate live fire was the 
deciding factor that made this FEX a superior training 
exercise for Thompson and his 35 classmates. 

Junior officers new to the Corps attending CECOS basic 
class 173 were the first among active duty Civil Engineer 
Corps officers to use the equipment during the military 
readiness portion of their 8'2 week training schedule. 

With MILES, the subjective element of an FEX is 
eliminated. The training circular that accompanies MILES 
describes it as a low power, eye-safe, laser-based device 
that simulates the casualty-producing effects of direct fire 
weapons. 





. hold an FEX with the battery-operated MILES 
system, a laser transmitter is placed on each student’s M-16 
rifle and a detector system is worn on the student’s head 
and torso. The transmitter is aligned with the barrel of the 
rifle so that as a blank round is released, a laser beam is 
fired. 

CECOS military readiness instructor LCdr. Charles 
Gorum explained how the release of the laser beam is paired 
with the firing of a blank round of ammunition. A 
mechanical sensor attached to the weapon detects vibrations 
as the blank fires. In addition, a microphone is acoustically 
coupled with the release of the blank to register sound. It 
is the combination of sound and vibration that trigger the 
release of the laser. 

When the beam strikes a laser detector worn by one of 
the students, a target hit or near-miss is registered by the 
shrill sound of a buzzer. 


C,... a direct hit or “‘kill’’ is detected by the system, 
the student can only deactivate the buzzer’s high-pitched, 
piercing scream with a key from his rifle. Until the 
controller resets the ‘‘dead man’s’’ detector system, the 
student’s weapon cannot fire a laser. Thus, he can no longer 
‘*kill’’ and is essentially of no use to his platoon. 

The subjective element that is inherent to other types of 
exercises when firing blank ammunition at a live target is 
eliminated. It is the outer portion of the laser’s concentric 
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Students from the basic class sight in their MILES transmitters 


using the sight alignment adjustment fixture (SAAF). 








* 


CWO2 Hank Wheeler turns off the 
shrill buzz of the MILES vest after 
he is “killed.” 





producing direct-fire weapons 





beam that activates a near-miss while the core of the 
concentric beam activates a kill. 

Training with MILES serves to reinforce the student’s 
understanding of the Seabee’s defensive role. CECOS 
military readiness instructors said the exercise allowed the 
students to train under both offensive and defensive combat 
situations. Experiencing the offensive mode of thinking 
helped the students when planning defensively instructors 
said. 


“M 
ILES allowed us to reduce the frustration of 


using blanks,’’ continued Lt. James T. Couch, once again, 
effectively simulating a live combat situation. The laser 
beam’s range equaled that of the weapon’s. Thus the laser 
beam on the M-16 rifle had a range of 460 meters. 

A tactical engagement simulation (TES) such as the one 
CECOS employed using MILES is composed of three parts: 
the simulation system, the control system, and the 
management system. 

The simulation system was the actual use of the 
equipment by the students. It provided the student with 
immediate feedback on the results of his actions. 

Military readiness instructors, under the direction of 
LCdr. Gary Chetelat, comprised the control system. Acting 
as referees, the instructors were equipped with control guns 
to ‘‘kill’’ at their discretion (e.g., when a squad was 
enveloped in a simulated explosion). The controllers also 
carried the key to reactivate a ‘‘dead man’s” transmitter 
system. 
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ee guns can simulate any weapon in the arsenal 
and can also simulate a near-miss. Thus the controllers’ 
role was: 


* to enforce the rules of engagement making sure people 
stayed within the established boundaries of the field 
exercise 

* to simulate casualties due to artillery fire. 

* to ensure that equipment was operational 


Gorum stressed the important teaching role that the 
controllers played in the overall exercise. “‘Controllers 
needed to be close enough to students,’’ he said, “‘to 
explain why they were killed by a referee.’’ This provided 
an opportunity for identifying and reviewing tactical 
mistakes. 


The management portion of the TES ensured that 
students were adequately indoctrinated to the equipment 
and ensured maximum training value in a minimum amount 
of time. 


MILES was developed by the U.S. Army to improve 
small unit tactical training. The circular that accompanies 
MILES states that the goal of the system is to develop the 
skills required to fight and survive on the modern 
battlefield. 

CECOS found these goals to be achieved and plans to 
continue using MILES for further military readiness 
training. 





While the remanufacturing of Navy 
locomotives (as discussed in the Navy 
Civil Engineer. summer 1981) has 
proven a cost-effective means of en- 
suring an adequate railroad fleet, the 
challenge of training engine crews 
unaccustomed to operating revitalized 
equipment has become apparent. Now, 
with the introduction of the Research 
and Locomotive Evaluator/ Simulator 
(RALES), that challenge has been met. 


The remanufacturing process has al- 
lowed the Navy to bring its locomotive 
fleet to “‘state of the art’’ standards. 
Control systems on the new equipment 
incorporates technology 20 to 40 years 
advanced over locomotives currently in 
operation. It is the complexity of the 
system and its updated technology that 
reveals the necessity of proper oper- 
ator instruction. 


i : ‘ Sms 


Navy engineers get involved 


Almost all modern locomotives, in- 
cluding the Navy’s remanufactured 
units, use a 26L or 26NL air brake sys- 
tem in conjunction with an Association 
of American Railroads (AAR) 105 
Control Stand. The equipment, regard- 
less of manufacturer, is standardized 
in appearance, operation and human 
measurement factors. 

The air brake stand portion has an 
independent system which only actu- 
ates engine brakes. The automatic sys- 
tem actuates all the brakes on the train, 
including the engine brakes. To im- 
prove the flexibility of train handling, 
engine brakes can be released during 
an automatic brake system application 
using an independent system special 
feature. Horn, bell and sander valves 
are also parts of the air brake stand. 

The control stand proper includes 
reverser, throttle and dynamic brake 
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control. These control locomotive 
direction, power and speed and an 
electrical locomotive brake system, re- 
spectively. (The latter is not used on 
Navy and most other switchers.) Other 
minor controls, mostly auxiliary elec- 
tric switches, are included on the con- 
trol stand. 

With such a complex system, it is 
no wonder that engine crews require 
technically superior instruction and 
training. 

It is the RALES sytstem, constructed 
recently by IIT Research Institute 
in Chicago, that makes this training 
possible. 

RALES far exceeds the capabilities 
of the few simulators developed in the 
last decade for several major railroads. 
It is not expected to be duplicated dur- 
ing the next ten years due to its com- 
plexity and high cost. It simulates the 
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, yaw, roll, vertical, lateral and 
tudinal motions of a locomotive 
n six degrees of freedom as well 
> impact resulting from buff, draft 
‘free slack’’ conditions as they 
op at car couplers. The operation 
e natural feeling controls directly 
ts appropriate signals to the 
lator motion base to accomplish 


e cab used is an actual General 
ys EMD Model SD-40-2 locomo- 
cab constructed of aluminum for 
ness complete with all controls: 
radio, speedometer and even re- 
‘controls for operation of simu- 
helper locomotives. An intercom 
wo video cameras allow instruc- 
0 observe trainees and communi- 
with them 

1 important auxiliary device is the 
spherical motion picture screen. 
ojects the scene into which the 
lator appears to be traveling. 
iltaneously appropriate sounds 
the cab, the engine and outside 
undings are heard thus completing 
llusion of motion. Two projectors 
run synchronously; only one 


projects at any moment. 
One projects normal 
2s, the other projects alternative 
iting situations activated by the in- 
or following a computer-generated 
This allows creation of emergency 
tions that the engineer cannot 
iarily detect when this shift has 
| place. 
her projectors furnish peripheral 
*s at 90 degrees to the engineer’s 
al line of vision and of the road- 
lirectly below his right window to 
verify that the ‘‘locomotive”’ is in 


yn. 
color monitor video screen inside 


ab graphically displays fixed fea- 
of the right-of-way such as grade 
ings, switches, grades, curves and 
fs in advance of the motion pic- 
scene. It also can depict forces re- 
12 from train braking, acceleration 
vheel/track interaction at any time 
ny point in the train. The trainee 
nly feels the results of his actions 
ect or otherwise) but also sees the 
nitude of his actions in units of 
on various train components. 

Iso used with this training program 
1 air brake demonstration and in- 
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struction system configured as a class- 
room and installed in a railroad coach 
to indicate how a 48-car train brake 
system operates. The program uses 
first the older systems with which 
locomotives were formerly equipped, 
and last the 26NL brake system with 
which Navy remanufactured locomo- 
tives are now equipped. This gives the 
trainees a good insight into the mechan- 
ical innovations of the new braking 
system prior to operating cab controls. 
Students have been outspoken in rec- 
ognizing that they had been operating 
locomotives in potentially unsafe and 
inefficient ways. 

During the FY °84, 12 engineers, 10 
supervisors and two locomotive re- 
manufacturing program personnel 
completed RALES training success- 
fully. Plans are being formulated now 
to enroll at least 29 more engineers and 
11 more supervisors during FY °85. If 
the selected activities approve the 
nominees and fund tuition and travel, 
a cadre of retrained locomotive crews 
will be available to meet some of the 
manning requirements for remanu- 
factured locomotives in service or 
expected to be installed by the end of 
FY °85. 

































Due to a virtually unanimous recom- 
mendation by all trainees, the course 
will be lengthened from one to two 
days to allow more productive time in 
the simulator. Tuition is expected to 
between $1,140 to $1,400 per man, the 
top figure applying if a proposed 
Navy-use motion picture scenario is 
made at Naval Weapons Support Cen- 
ter, Crane. 

Candidate activities will be can- 
vassed by the NAVFAC Transportation 
Division and a proposed schedule of 
trainees will be disseminated in the 
coming months. 

A caveat in the NAVFAC approval 
of the revised remanufacturing plan 
will stipulate that activities receiving 
remanufactured locomotives must have 
adequate simulator trained crews on 
board or scheduled for current training. 

A damaged or totalled locomotive 
due to incorrect handling has a replace- 
ment cost of approximately $750,000. 
Life, limb and high cost facilities can 
also be saved from jeopardy with 
proper operator training. 





Locomotive cab simulator 







AAR control stand, 26L brake 
equipment 
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The Navy has scored another first 
— this time on Guam — and turned 
what could have been a negative situa- 
tion into a model solution in protection 
of the environment. 

The establishment of two Ecological 
Reserve Areas (ERAs) on Guam, one 
at Orote Peninsula and the other at 
Haputo, marks the first in the western 
Pacific under Navy sponsorship. And, 


areas 


because very few ERAs have been es- 
tablished by the Navy, these two could 
serve as role models for the future. 
Basically, the idea for the ERAs 
came about when the Navy decided to 
construct an ammunition wharf at 
Adotgan Point in Outer Apra Harbor, 
Guam. To do so, it would have to 


dredge the area, resulting in a loss of 


approximately 14 acres of prime coral 
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By Scott D. Hamilton, Jr 


reef habitat. 

As way of compensation, the Navy 
proposed to set aside two areas total- 
ling 415 acres as ERAs for the destruc- 
tion of 14 acres of coral reef. 

The Environmental and Natural Re- 
sources Protection Manual (OPNAV- 
INST 5090.1 of 26 May 1983) was 
used to insure compliance with both 
the National Environmental Policy Act 
(NEPA) and the U.S. Army Corps of 
Engineers permit. The Manual outlines 
steps to be taken to establish two types 
of reserves. 

The first 1s the ERA, which is a 
physical or biological unit in which 
current natural conditions are main- 
tained insofar as possible. The second 
is the Research Natural Area (RNA), 
wherein qualified researchers can 
measure the long-term ecological ef- 
fects of human impact. Of the two 
types, the ERA was selected for use 
on Guam. 


The cooperation of the U.S. Naval 
Station, Guam, for the Orote Peninsula 
ERA and the Naval Communications 
Area Master Station, Western Pacific 
(NAVCAMS WESTPAC) for the 
Haputo ERA made possible the agree- 
ment signed on September 9, 1983. 

A Memorandum of Understanding 
(MOU) was published in the ammuni- 
tion wharf’s final Environmental Im- 
pact Statement (EIS) on December 30, 
1983. It pledged the establishment of 
both ERAs and was signed by Guam 
Governor Ricardo J. Bordallo, Com- 
modore D. N. Hagen for COMNAV- 
MARIANAS and NAVBASE Guam, 
and Paul B. Souder for the Guam 
Bureau of Planning. 

The Haputo ERA, located at NAV- 
CAMS WESTPAC Finegayen on the 
northwest coast of Guam, consists of 
180 acres of cliff-line and 72 acres of 
submerged land and water areas. The 
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site, which contains two excavated pre- 
historic sites, one historic site and a 
limestone forest area, is habitat for the 
Guam rail, Micronesian kingfisher, and 
the Marianas fruit bat, each a Guam 
endangered species now proposed for 
the U.S. list. The Haputo and Double 
Reef areas are considered pristine 
marine environments. 

The Orote Peninsula ERA, located 
on the southwestern side of Orote 
Peninsula, is on the opposite side from 
the proposed ammunition wharf. It in- 
cludes 30 acres of steep cliff area and 
some 133 acres of submerged land and 
water area. The ERA stretches from 
Orote Point to a location opposite 
Lockwood Terrace at the base of the 
peninsula. As a manageable natural re- 
source, these cliffs are to remain unde- 
veloped as a habitat for birds. They 
will not be used for military purposes 
such as assault training. 

The ERA plan was a viable solution 
to a controversy that had arisen from 
the Navy’s choice of the Adotgan site 
over the Glass Breakwater site. 

Three federal agencies, designated 
as ‘‘cooperating agencies’’ for early 
review of the EIS, argued that Glass 
Breakwater provided a viable alterna- 
tive with minimum environmental im- 
pact. One agency threatened to appeal 
the decision; however, the government 
of Guam had already endorsed the 
Adotgan Point site and was anxious 
for construction to proceed. Construc- 
tion would free Cabras Island from 
the hotel wharf explosives safety quan- 
tity distance and would encourage 
development. 

In order to secure approval of the 
Adotgan Point site from the cooperat- 
ing agencies, the Navy examined pos- 
sibilities for mitigation/compensation 
for the damage to coral reefs and lime- 
stone forest. It developed a range of 
options, consulting with the U.S. Army 
Corps of Engineers, the National 
Marine Fisheries Service of the U.S. 
Department of Commerce, and the Fish 
and Wildlife Service of the U.S. De- 
partment of the Interior. 

With the acceptance of the Haputo 
and Orote Peninsula ERAs, the Navy 
provided a model solution in protec- 
tion of the environment while permit- 
ting urgently needed construction. 

The ERA establishment reports were 
prepared by the Pacific Division, Naval 
Facilities Engineering Command in 
Pearl Harbor. 
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Electrical distribution 
system goes modern 
at Kings Bay 





By JOHN H. P. CRESSMAN 
P. E., Fila. 


and 


RICHARD A. RAMSEY 


., Tenn. 
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The construction of any new Navy base includes the need 
for a modern and reliable electrical distribution system. At 
Kings Bay, this means the construction of 8.4 miles of 230 
KV transmission lines, over 32 miles of underground duct 
lines for 12.47 KV distribution and installation of more than 
500 manholes. These are needed to serve an electrical load 
that is expected to grow to approximately 72 megawatts by 
1989, when the base reaches its initial operating capability. 

To understand the size of this load, compare this with the 
loads of the neighboring cities of St. Mary’s and Kingsland 
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with loads of 29.5 MW and 5.9 MW, respectively. Even 
the city of Brunswick, 35 miles to the north, only has a 
demand of 32.1 MW. 

In constructing the electrical system at Kings Bay, the 
ability of the system to distribute electrical energy was only 
one of the concerns. Equally important was the system’s 
ability to provide reliable service; neither scheduled mainte- 
nance, equipment failures nor interruptions in the commer- 
cial power source could result in service interruptions to 
mission essential facilities. 

The issue reliability is so important within the Depart- 
ment of Defense in fact, that the Air Force recently deliber- 
ately interrupted commercial power to Minot AFB, N.D., 
to determine the base’s ability to support their assigned 
mission during such a condition. (Minot, like Kings Bay, 
is the home of Strategic Forces.) 

A major element in this issue of reliability is the serving 
utility. Kings Bay is served by the Georgia Power Com- 
pany. Their substation in Kingsland is solidly connected to 
their system through 115 KV and 230 KV transmission lines 
to Brunswick, a 115 KV transmission line to Folkston, and 
to the Florida grid via 230 KV transmission lines to Florida 
Power and Light and the Jacksonville Electric Authority. 

Service to Kings Bay is provided by two 230 KV trans- 
mission lines, each on a separate right-of-way. Primary 
service is over the northernmost line from Georgia Power's 
Colerain Switching Station to Meter Station No. 2 at Kings 
Bay. The back-up source is from the Kingsland Substation 
to Meter Station No. |, approximately one mile south of 
Meter Station No. 2. 

On base, there is a 230 KV transmission loop connecting 
the meter stations and three substations through oil circuit 
breakers with protection provided by optical pilot wire re- 
lays with distance relays for back-up protection. The optical 
pilot wire relays were selected to avoid problems normally 
encountered in pilot wire relaying caused by lightning and 
ground mat rise. Kings Bay is in an area that experiences 
between 60 and 70 thunderstorm days each year, therefore 
a protection system with lightning immunity is extremely 
important. 

Because of billing problems, only one of the 230 KV 
transmission lines from Georgia Power is connected to the 
on-base transmission ring at a time. The second source is 
always energized to the line side of Georgia Power’s breaker 
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at Kings Bay. If service is lost on the northern line, the 
southern transmission line provides power to the base. This 
service is provided through parallel oil circuit breakers at 
Meter Station No. | insuring that both the loss of the north- 
ern transmission line and failure of a breaker at the southern 
meter station will not result in the loss of service. 

The transmission loop serves substations in the Core, 
Strategic Weapons and Waterfront areas of the base. The 
Core area contains personnel support functions, Public 
Works, supply, and housing while the Strategic Weapons 
and Waterfront are operational areas. Each of these substa- 
tions has two automatic load tap changing power transform- 
ers. At Substation No. 3, the Waterfront Substation, the 
transformers are fully redundant enabling refit operations to 
continue in the event of loss of one of the transformers. 

At each substation there are four buses. The A and B are 
connected to the transformers while buses K and L are 
connected to emergency generators. These buses are inter- 
connected through vacuum circuit breakers with the loads 
connected to buses K and L normally receiving power from 
the commercial source. 

The generators run only in the event of loss of commer- 
cial power, for peak shaving and to exercise these machines. 
To avoid excessive run time on these generators, it is 
planned to have the generator exercise cycle coincide with 
times that the peak is normally expected. 

The generators at Kings Bay are 2,500 KW diesels oper- 
ating at 900 R.P.M. and with an output of 12,470 volts. 
Present plans are for three generators at both Substations 1 
and 2 and six at Substation No. 3 for a total generating 
capacity of 30 MW. 

Generator capacity above the load is provided to enable 
the emergency load requirement to be met regardless of 
generator maintenance or failure. Using these large units 
rather than smaller units results in standardization and better 
maintenance of the equipment. 

Substations at Kings Bay are housed in masonry build- 
ings. At Substations | and 3, switchgear for buses A and K 
are housed in one building and buses B and L in the other. 
Substation No. 2, however, houses buses A and B in the 
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transmission loop 


same building with buses K and L housed in the Emergency 
Generator Building in the limited area. 

Distribution is primarily composed of open loops begin- 
ning at the A or K bus and terminating on the B or L bus. 
One exception is service to submarine berths. Here closed 
loops are used with optical pilot wire relaying protecting 
the distribution cabling. This allows a fault on either the 
3K or refit operations. 

Noncritical circuits such as in the Personnel Support Core 
and in Family Housing use open loop circuits with pad- 
mounted vacuum switches providing sub-loops. This per- 
mits rapid isolation of problems with the minimum impact 
on service. 

To monitor this electrical system on a real time basis, a 
Supervisory Control and Data Acquisition (SCADA) sys- 
tem is being provided. This provides instant information on 
system parameters such as voltage, current and load data as 
well as the status of switches, breakers and generators. The 
use of fault indicators and the connection of these devices 
to the SCADA allows for the rapid identification and isola- 
tion of fault locations minimizing outages. 

SCADA is not a passive system but allows for the remote 
operation of breakers, switches and generators and also is 
used to predict periods of peak electrical consumption al- 
lowing the generators to be used for peak shaving. 

The SCADA system provides a real time display of sys- 
tem status on CRT’s recording alarm conditions and essen- 
tial data on printers. A map board with a graphic display 
of the electrical system is located in the SCADA room of 
the electrical systems maintenance building providing oper- 
ational personnel with system status at all times. 

The design of the electrical system at Kings Bay places 
a high priority on reliability. To achieve this reliability, re- 
dundant features are provided. 

For mission essential facilities the loss of portions of the 
transmission system, transformers or the distribution cir- 
cuits and switchgear will not result in the loss of service. 
For less important circuits, rapid identification of problems 
and immediate restoration of service is the key to this 
reliability. 
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By WILLIAM H. RUSSELL 
P. E., Va. 
Director, Facilities Div. LANTDIV 


““What is wrong with public works?” 
is a question that is being much dis- 
cussed in the wake of the Goodrich 
Audit. I believe we know the answer. 
We can list all of the parts that are ill 
and not functioning as intended — at 
least not across the board. Some of 
these, we, the Naval Facilities Engi- 
neering Command (NAVFAC- 
ENGCOM), can cure and we ought to 
get on with doing it. Many of the parts, 
although ailing, are not terminal, and 
therefore, cannot get to the head of the 
line at sick call. 

The problem is best understood in light 
of two underlying premises: 

@ The public works officer’s (PWOs) 
priorities must generally be aligned 
with those of his boss, i.e., the activity 
commanding officer. 

@ Given the administrative avalanches 
experienced by PWOs in recent years 
— new tasks to worry about such as 
energy, the environment, AICUZ and 
on and on — there is insufficient time 
to tend to the primary mission which is 
the operation and maintenance of facil- 
ities. 

Given these premises, consider the 
following observations. 

It is possible to utilize the limited pub- 
lic works department (PWD) resources 
in such a way that most all of the short- 
range, immediate needs are met, 
including those management intensive 
projects that have high command inter- 
est, while at the same time paying little 
attention to the productivity of those 
resources. 

If this is done skillfully, the percep- 
tion of most will be that the public 
works function is managed reasonably 
well in that the activity is fully func- 
tional and no operationally threatening 
facility crises are evident. 

It is also possible that at the same 
time, the PWD may be operating at far 








less than achievable productivity levels 
— in many cases as much as 30 percent 
or more below optimum. More often 
than not, the PWO will be considered 
to be doing a good job of managing 
public works by his commanding offi- 
cer. 

Why is this? Primarily because pro- 
ductivity, as an objective per se, does 
not rank very high on the activity or 
major claimant’s priority listing of con- 
cems. The immediate and daily oper- 
ational concerns can be satisfied by 
aggressive attention to responsiveness 
even with very low productivity in 
the accomplishment of the overall 
workload. 

With the PWO’s inadequate staff 
and the demand on his personal time, 
he often must choose between attending 
to the immediate, thus keeping the com- 
manding officer happy, or the demand- 
ing task of orchestrating the overall 
public works operations efficiently. 

The truth is that many of the funda- 
mental maintenance management sys- 
tems can be allowed to deteriorate 
significantly due to inattention, with 
the attendant drop in productivity 
before they surface as a problem visible 
to the commanding officer. The only 
penalty for such action will be the inef- 
ficient use of maintenance real property 
(MRP) funds. 

Although the amount of waste is dif- 
ficult to quantify, it is clearly of a mag- 
nitude that would compensate for what 
is generally felt to be the MRP funding 
shortfall within the Navy. Little won- 
der there is such limited interest in 
using Engineered Performance Stand- 
ards to estimate job orders, performing 
efficient shop scheduling, or developing 
an aggressive inspection program, not to 
mention the all-but-forgotten practice of 
variance analysis. 

What is needed is an advocacy for pro- 
ductivity which can only be achieved by 
reinstituting the basic elements of the 
maintenance management system. 
Unfortunately, the activity commanding 
officer’s goals and concerns can be 
largely met without strong emphasis on 
productivity. 





There must come about a recognition 
of the importance of making productiv- 
ity a command objective. Measuring 
productivity and comparing perform- 
ance between activities or between suc- 
ceeding commands at an activity may 
provide the motivational ingredient 
needed. This is a service that could be 
provided by NAVFACENGCOM. 

A system can be developed for 
measuring productivity and expressing 
it in numerical indices which can be 
compared with the same indices at 
other activities. Adjustments of various 
kinds to assure like-kind comparison 
would be inevitable. 

The composite index — call it the 
Effective Management Index (EMI) — 
could be one parameter upon which the 
performance of the activity command- 
ing officer and public works officer 
could be evaluated. This could possibly 
turn the focus of attention back to 
productivity. 

A word of caution! It would be unfair 
to expect PWOs to achieve optimum 
productivity without assistance in over- 
coming some existing significant obsta- 
cles to this goal. NAVFACENGCOM 
Headquarters and major claimants must 
address the problem of additional 
staffing and training of personnel in 
key areas, e.g., the maintenance con- 
trol director position needs to be 
strengthened at many activities to func- 
tion as intended. 

Automation is considered by many 
to be an essential prerequisite to effec- 
tive execution of the maintenance man- 
agement system. Many activities are 
unable to analyze job order variances 
because the Tab B information is not 
being provided by the authorized 
accounting activity. 

The commercial activities program 
while highlighting the need for improved 
efficiency has only been partially suc- 
cessful in achieving this goal. Optimum 
productivity can be achieved and sus- 
tained only if the chain of command 
defines productivity as a command 
objective which will-be measured and 
used as a basis for performance evalua- 
tion. 
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Every manager wants to run the 


Most Efficient Organization 


The question is “How?” 


By HARRY L. NEWMAN 
P.-E. Wis. 
NORTHDIV NAVFAC 


The Commercial Activities (CA) Program has dusted 
off a concept which is as old as organizational theory 
and practice; it is the concept of the Most Efficient Or- 
ganization, or MEO for short. Most public works mana- 
gers have aspired to manage the MEO. 

To be opposed to MEO is like being against mother- 
hood. We want to manage the most efficient organiza- 
tion. Why would any manager worth 


his salt have a desire to do other- 

wise? Therefore, if the organi- OS. % 
zation is inefficient it is not ee" 
for lack of trying. N - 

What represents the most S 
efficient organization? Would 
we know it if we had devel- 
oped the MEO? 

Everyone should aim for a 
significant goal or target. We 
however are taught to set 
measurable rather than nebu- 
lous standards. Since the 
working environment is 
dynamic, the achievement 
of an objective is only a 
step on a ladder toward a 
new and higher goal. 

Goal-setting is a man- 
agement process rather 
than a singular event; con- “4 
sequently, one of the major ! 
principles in an effective 
Management by Objectives effort 
is the requirement that the goal is definable or measura- 
ble. If this criteria is applied to the MEO, it must be con- 
cluded that the concept of the most efficient organization 
violates a major management principle since the final ob- 
jective is not measurable. 

Although the concept of the MEO may be flawed, 
every manager has an obligation to operate the organiza- 
tion as effectively as possible. The question is, ‘‘How?”’’ 

Since management may be viewed as an art rather than 
a science, there are probably as many answers to this 
question as there are respondents. There are industrial 
engineering principles, there is organizational theory, 
there is literature on incentives and motivation, and last 
but not least, there is theory X and theory Y. 


Exposure to these concepts in the ‘‘management sci- 
ences,’’ however, doesn’t guarantee success in develop- 
ing the MEO. 

The transition from theory to practice can indeed be 
treacherous. As an example, the benefits of scale can play 
havoc with motivations in the shops. In fact, all concepts 
within the management sciences are not mutually suppor- 

tive of each other. 

These thoughts are not in- 
tended as a criticism of the 
**management sciences’’; they 
are the best we have at this 
time. However, they are of- 
fered to stimulate discussions. 

How do we go about im- 
proving the effectiveness of 
our organization? First of all, 
we should be familiar with the 
best the management sciences 
have produced. If we cannot 
be instant experts, we should 
call in some. 








Since the function we per- 
form is similar to what is done 
in the private sector, we should 

familiarize ourselves 
as to how the plant- 
maintenance and oper- 


if you don’t know how to _ ations function is performed 
improve the MEO, call in outside government. If we 
the experts. 


operate a hospital, we 
should visit with plant engineering direc- 
tors of private hospitals; if we are responsible for air sta- 
tions, we should get to know our counterparts at munic- 
ipal airports. 

The functions we perform are similar to what is done 
either by other military establishments or in the private 
sector. The better we get to know our counterparts in 
government and industry, the sooner we learn that all of 
us are faced with similar problems. We may benefit from 
an exchange of ideas, a discussion of our current prob- 
lem areas and their possible solutions. 


The admission that we are struggling with unsolved 
problems may establish our credibility; it will not dimin- 
ish us in the eyes of our counterparts. CJ 











Changes to Physical 
Security Manual 
need utilization... 





BY DAVID P. NELSON 
PE. Calif. 
WESTDIV, San Bruno, Calif. 


As the threat of terrorism moves closer to military facili- 
ties, a new emphasis is being placed on physical security. 
Commanding officers are now more concerned than ever 
about tightening perimeter security. 

Facility design leading to the detection and apprehension 
of such perpetrators is discussed in the Naval Facilities 
Engineering Command Physical Security Design Manual 
(DM 13.1) dated March, 1983. 

The DM 13.1 states, ‘“The purpose of physical security 
is to make unauthorized access so difficult that an intruder 
will hesitate to attempt a facility penetration or will, in the 
course of his penetration efforts, be forced to take actions 
that will assist in his detection and apprehension.” 

Security design needs to be accomplished by architects 
and engineers knowledgeable in security engineering and 
needs to be managed by field division security engineers. 

As time goes on security design will get more compli- 
cated and the need for computer assisted design will become 
essential. The use of the computer to assist security de- 
signers has already been implemented by the Naval Civil 
Engineering Laboratory (NCEL) Physical Security Lab 
under the direction of Gary Cook. The computer is being 
used to store hundreds of pieces of data for quick recall and 
analysis and is further being utilized in the selection of 
materials, costs, alarms and the most efficient mix of guard 
forces, physical hardening and intrusion detection systems 
(IDS). 

Computers have also been integrated into construction 
projects as evidenced by a recent new construction project 
for a Marine Corps base to provide for the storage and 
issuance of thousands of M-16 rifles and 45 caliber pistols. 
The computer will control an automated storage and re- 
trieval system that will inventory the issuance and return of 
all weapons. 

Western Division Naval Facilities Engineering Command 
(WESTDiV) has also utilized ‘‘open-end’’ design contracts 
specifically to accomplish many of the smaller security en- 
gineering projects. This will ensure that needed security 
expertise is available at all times. 

Much emphasis over the past few years in physical secu- 
rity has been in the area of research and development (R 
and D). Engineering Field Divisions now must apply R and 


D principles to plans and specifications resulting in con- 
struction. Most of the data in DM 13.1 is the result of many 
years of research. It is the compilation of penetration time 
for hundreds of materials at different levels of attacks 
measuring the barrier penetration time for each. 

The importance of physical security is known on many 
fronts. There is the increasing threat of terrorism. In addi- 
tion, some activities have encountered political activists and 
harassment from protesters. Fences can be hardened, but 
they provide little resistance to dedicated intruders. Concern 
over protester threats centers around entrance gates. While 
not mentioned in this manual, chain link fence gates can be 
hardened against gate crashes according to the NCEL Tech- 
data sheet 78-40R. A new system is currently being de- 
veloped at NCEL for hardening automatic sliding gates 
against gate crashes. A number of Navy and Marine Corps 
commanding officers have requested ballistic hardening of 
entrance gate guard houses. A brief description of ballistic 
hardening is given in DM 13.1. 

Security engineering design is based on the premise that 
no facility is impenetrable. The objective is to cause the 
intruder to trip an alarm while guards respond to an alarm 
prior to completion of the break-in. This manual is limited 
to analysis of break-ins utilizing attack tools that are port- 
able. It does not address more violent attacks involving 
high energy tools such as heavy construction equipment, 
vehicles and explosives. The rationale here is that it is not 
economical to harden against these type of attacks and that 
they would create enough noise to attract the guard force. 

The penetration time data in DM 13.1 is based on either 
hand tools, power tools or thermal tools, or a mix of the 
most efficient combination of them. Security engineering is 
a complex subject with numerous variables. The design 
must rely on volumes of different criteria which may con- 
flict with each other and even with good security engineer- 
ing practice. 

OPNAV instruction 5530.13 states, “‘It is generally un- 
derstood among DoD security engineers that hardened 
structures for use as armories, arms rooms, and storage 
spaces for small arms should be constructed so as to delay 
a forcible entry by an unsophisticated or semi-sophisticated 
adversary for approximately 10 to 15 minutes . . . since a 
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10 to 15 minute delay time . . . is inherent in the basic 
eight-inch-thick reinforced concrete wall construction, and 
therefore an implied minimum requirement for armories and 
arms rooms, it follows that all other components of the 
structure such as doors, and other opening barriers, should 
be designed and constructed to provide comparable delay 
times against similar levels of attack.”’ 

This philosophy is a simplistic approach to the complex 
subject of composite delay time and guard force response 
time. It is, however, the current criteria minimum and nor- 
mally assures a conservative approach to designing indi- 
vidual structures. 


Security designers must become more knowledgeable of 
security systems design. Base activities must implement 
systematic methodology, and disseminate available com- 
puter programs so that designers can update their approach 
to base security. 

DM 13.1 discusses required facility delay time as well as 
layout and hardening. It shows that it is impractical to ac- 
complish minimum delay time with a single eight-inch 
course of concrete block wall filled with reinforcing steel. 

Some designers neglect the roof and floor after providing 
for an adequate wall section. The DM 13.1 provides a 
number of options for roof construction. 

Windows should not be considered for hardened con- 
struction. From DM 13.1 table 17, it can be seen that the 
most secure window grill is one-inch bars, three inches on 
center each way. This requires eight minutes of penetration 
and does not allow for normal vision through the remaining 
openings. The normal window grills provide little protec- 
tion for hardening windows or other such openings. Utility 
openings can best be hardened with the multiple pipe con- 
cept shown in figure 17 of the manual. 

Doors are probably the most difficult problem facing the 
security engineer. This manual gives many options for har- 
dening doors that must be retrofitted to standard doors or 
fabricated individually. The ultimate answer, however, may 
be a personnel door system, complete with hardened door 
frame, hinge system, lock system and surface hardening as 
developed by NCEL. NCEL has built and tested a prototype 
with a purported penetration time of at least 30 minutes. 
On retrofitting standard doors with surface hardening, the 


locking system includes a high security lock, a high security 
hasp, and an anti-intrusion bar (AIB) with intrusion detec- 
tion capability. This locking system meets the requirements 
of the criteria, but the penetration time is not nearly as high 
as desired. New locks under development at NCEL include 
a new magazine door lock, and the locking system con- 
tained in the prototype personnel door. 

In most cases, the detection and apprehension of intrud- 
ers depends entirely on an effective intrusion detection sys- 
tem (IDS). The time between the first alarm and the intruder 
reaching his objective target must be equal to or greater 
than the guard response time to allow for apprehension. 
The IDS design must go beyond balanced magnetic switches 
announcing the defeat of a perimeter door. The IDS system 
must detect the beginning of the attack on the perimeter 
door or wall system. 

Unfortunately, much of the confusion in security en- 
gineering revolves around the subject of IDS. The designer’s 
hands are tied due to the prohibition of procurement utiliz- 
ing military construction funds, the prohibition of utilizing 
proprietary specifications, the prohibition of requiring bid- 
ders to be qualified and the prohibition of utilizing commer- 
cial systems. Some of these problems may never be resolved 
and will continue to present a real challenge to security 
engineers and designers. IDS system design is not covered 
in DM 13.1 but is proposed to be covered in a separate 
manual in the near future. 

DM 13.1 can be a real asset to the military security project 
engineer and to security designers; however, the subject is 
not completely covered in this manual. DM 13.1 is meant 
to lay the foundation for minimum requirements for good 
physical security design. Special billets in design organiza- 
tion would greatly benefit the physical security program 
and would help retain qualfiied personnel who are presently 
working in the program. 
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hinges must be assessed before adding heavy hardening 
materials. 

A new hardening option for explosive magazine doors, 
as shown in figure 1, is now being investigated. Originally 
developed by NCEL, it is to be included in the new Eskimo 
Seven testing program for magazines. Magazine doors are 
currently extremely vulnerable to thermal attacks which 
have not been addressed previously in the criteria. NCEL 
proposes a penetration time of 30 minutes on magazines 
due to their importance and remoteness from normal station 
activities. 

The DM 13.1 covers hardening of door hinges and 
frames. When it comes to locks, there are not many alterna- 
tives for high security. Currently the Navy high security 
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departments 
Outpatient Clinic | outboard the Alava Wharf | Subic harbor ready to ratio, was changed to 
Wins Public as it continues to keep support the largest of the accommodate the 
Works Award Subic Bay a safe passage | Navy’s ships. vehicle’s plowing/ 
: eo for ships. earthmoving systems and 
The outpatient buildings 


at the Naval Hospital, San 
Diego, Calif., have been 
named Project of the Year 
by the San Diego and 
Imperial Counties Chapter 
of the American Public 
Works Association. The 
buildings, constructed 
around an atrium core, 
will create an airy and 
tranquil atmosphere for 
clinic patients and their 
families. The four clinic 
buildings, totaling 29,000 
square feet are just a 
portion of the new Navy 
hospital being constructed 
in San Diego. 

Captain W. J. 
O’Donnell, CEC, USN, is 
the Naval Facilities 
Engineering Command 
officer in charge of 
construction for the 
hospital project. 

The entire construction 
project, scheduled for 
completion in April, 1989, 
will be made up of 21 
facilities at a projected 
total cost of $30.5 million. 

Dredging at 

Subic Bay 

The Public Works 
Center (PWC) Subic Bay 
dredge took position 





At Subic’s busiest port, 
the Navy’s only active 
dredge is excavating a 
daily average of 1,400 
cu. yds. of deposited silt 
and coral. It will dredge 
more than 135,000 cu. 
yds. of materials to regain 
the design depth alongside 
this carrier wharf. 





Waters within 200-300 
ft. from carrier wharves 
should be 50 ft. deep to be 
safe for docking ships, 
according to Jake Gates, a 
civil engineer with the 
PWC Maintenance 
Engineering Department. 
The department provides 
technical assistance and 
conducts pre and post 
dredge soundings to 
determine the quantity of 
material that needs to be 
removed and check to see 
that the required depth has 
been achieved. 

The dredging operation 
runs 24 hours a day, five 
days a week and is manned 
by 28 employees. 

PWC’s dredge, which 
is worth more than $2 
million, is the only one of 
its kind operated by the 
Navy and provides the 
vital service of keeping the 





Army combat 
vehicle aids 
engineers 

The Army’s Belvoir 
Research and 
Development Center’s 
engineer support 
laboratory is developing a 
vehicle with a variety of 
counter-obstacle 
capabilities that will 
enhance survivability on 
the battlefield. 

The test-bed counter- 
obstacle vehicle (COV) 
integrates earthmoving, 
countermine and 
excavating equipment on 
a single vehicle making 
the engineers’ role on the 
battlefield less 
complicated yet more 
flexible. 

Development of such a 
vehicle will enhance the 
Army’s ability to quickly 
overcome obstacles such 
as minefields, tank ditches 
and urban rubble, Army 
officials say. 

The COV is patterned 
after a M88A1 Armored 
Recovery Vehicle with 
modifications to the 
chassis, selected for its 
stable weight/volume 











The PWC dredge heips keep the Subic harbor ready to support the Navy’s largest 
ships. The USS Enterprise is in the background. 





three man crew. 


The vehicle features two 
unit counter-obstacle 
equipment systems; dual 
telescopic arms; and a 
combination full width 
mine plow/ dozer blade. 


The vehicle and its 
individual systems will be 
evaluated at the Center 
during a six-month 
engineer development test 
beginning in July, 1985. 

Center personnel will 
record engineering data 
which will provide a basis 
for establishing realistic 
goals for the next phase of 
the COV program. 


The Belvoir R&D 
Center, based at Fort 
Belvoir, Va., is part of 
the Army’s Troop Support 
Command. Its 1,200 
military and civilian 
personnel are responsible 
for research and 
Jevelopment and initial 
acquisition of military 
equipment in more than 
20 different areas related 
to battlefield mobility/ 
countermobility, 
survivability, energy and 
logistics. 


Navy program 

tests new 

family housing 

The Navy has selected 
San Diego as a test 
location for a unique and 
innovative program to 
acquire family housing. In 
this case, military family 
housing will remain on 
local tax rolls, and be 
subject to all local permit 
and zoning approvals. 

In accordance with 
Section 801 of Public Law 
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98-115, the Department of 
the Navy intends to enter 
into a contract to lease, 
for up to 20 years, 300 
new two-bedroom units in 
the San Diego area. 


The San Diego project 
units will be constructed 
to conform to Department 
of Defense specifications, 
on privately-owned land, 
within an hour’s commute 
(during rush hour) of the 
Naval Air Station at North 
Island, San Diego. The 
completed project will be 
operated and maintained 
by the owner. The 
Government will lease and 
move military families 
into the units. 


NCEL improves 
diving 
technology 


In the near future, Navy 
divers will work faster and 
safer, at greater depths, 
and with more freedom of 
movement. 


All classifications of 
divers (construction, 
maintenance, repair, 
rescue, salvage, and 
saturation) will benefit 
from new generations of 
tools, techniques and 
power systems, 
appreciably improving the 
Navy’s underwater 
capabilities. 


For example, saturation 
divers will be capable of 
working efficiently at 
depths of 850 ft., using a 
bottom-resting tool 
system. The self-contained 
package will feature five 
interchangeable heads 
which can be connected to 
a universal power handle. 
The system will use 
hydraulic fluids which 





contain 50 percent water 
and 50 percent additives 
to improve viscosity, 
lubricity and corrosion 
inhibition. 

This major deep-diver 
capability, in final 
developmental stages is 
part of an extensive diver 
tools program at the Naval 
Civil Engineering 
Laboratory (NCEL), Port 
Hueneme, Calif. 


For almost 20 years the 
Laboratory has been 
improving diver tools with 
expanded applications and 
greater reliability, 
reducing maintenance 
requirements and time, 
and developing new tools, 
techniques and power 
sources. Divers will be 
able to perform more 
complex tasks with greater 
skills and versatility and 
increased efficiency. 


Sponsored by the Naval 
Sea Systems Command 
and the Naval Facilities 
Engineering Command, 
the NCEL program 
includes two major areas 
of development, 
technology and hardware. 





Laboratory project 
leader Stanley Black said 
technology development 
includes the areas of 
seawater hydraulic 
components and new 
processes for conducting 
underwater work. 
Hardware development 
concentrates upon 
underwater construction 
systems, saturation diver 
tools, and diver electrical 
safety. 


The underwater 
construction systems 
development includes a 
multi-function tool 
system, grout dispenser, 
emergency diver recall 
system, underwater work 
repair manual, 
geotechnical tools, 
lightweight oil hydraulic 
power supply to be 
mounted on an inflatable 
boat and scheduled for test 
this year by Navy 
Underwater Construction 
Teams (UCTs), and a 
cable tracking system. 


New developments in 
underwater tool systems 
incorporate the latest 
technology. Under the 





program, NCEL’s 
recently developed 
seawater hydraulic motor 


2% inches in diameter 
and is positive 
buoyant. 


is being adapted to the 
multi-function tool 
system. This system 
consists of a seawater 
power source and four 
seawater hydraulic tools: 
rock drill, rotary impact 
wrench and drill, high 
speed rotary abrasive disc, 
and portable bandsaw. The 
multi-function tool system 
also features two design 
innovations never used 
previously by UCTs. It 
should be available to 
Navy divers by FY °86. 
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Prevent serious health problems 


Keep Your 
Tools Clean! 


By DONALD K. JOHNSON 


Tools that come in contact with waste, 
chemicals, acids, grease, and dirt must be 
cleaned to preclude contamination of other 
facilities. Activities with assistance of an 
industrial hygienist, occupational health 
officer, sanitationist, or safety officer as 
appropriate should -eview and maintain 
local instructions to insure elimination of 
potential health hazards. Public works, 
maintenance, and repair personnel should 
be given guidelines on proper cleaning of the 
worksite and tools. In planning specific 
projects and when reviewing working 
environments, the following should be 
considered: 

@ Establish standard cleaning procedures 
for and/or restrict use of tools where they 
may be contaminated by toxic products, 
carcinogens or other extremely hazard- 
ous materials 

@ Develop and monitor standard operating 
procedures to clean tools which may 
become contaminated with sanitary or 
industrial wastes 

@ Establish program to guarantee clean 
tools are used on sanitary equipment(s) 


in mess halls, potable water-lift stations, 
hospitals, and other sanitary areas 

@ Where practical, provide and use a clean 
tool storage cabinet and clean boxes or 
bags for transporting the tools 

@ Check and monitor sterile areas after 
completion of work for proper cleaning 
and strict adherence to sanitary 
requirements 

@ Enforce good personal hygiene. Articles 
7-15 and 7-22 of the Manual of Naval 
Preventive Medicine. Chapter 7 (NAVMED 
P-5010-7) address applicable health 
precautions and outlines requirements 
for personal hygiene, sanitation and 
safety 














This article was suggested by F. D. Kimbro and John 
Werbs, Public Works Center, Pensacola, Fla., and ap- 
proved by the Chief, Bureau of Medicine and Surgery, 
Washington, D.C. 
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Fully War Ready! 


Today's Seabee’s equipment goal 





By LCDR M. E. OAKS, CEC, USN 
P. E., Tenn. 





The best Alfa Company command- 
ers are not born, they are developed. 
And part of that development includes 
exposure to the basic concepts, philos- 
ophies and current direction of some 
NCF (Naval Construction Force) 
equipment management programs. 
Equipment managers who receive ex- 
posure and have the tools to evaluate 
programs can contribute much to a 
fully combat-ready Alpha Company. 

Begin by measuring the success of 
your deployed equipment program. A 
basic indicator of success or failure is 
availability. As a standard, 90-95 per- 
cent of the active CESE (Civil Engi- 
neering Support Equipment) should be 
available for dispatch at all times. 

The unavailable pieces are either in 
the shops for preventive maintenance 
(PM) or interim (breakdown) repairs; 
those deadlined awaiting parts; and 
other miscellaneous pieces undergoing 
some form of local upgrade or await- 
ing disposal or shipment. Usual causes 
of low availability are high deadline 
and/or shop maintenance backlog pro- 
duced by high interims. 

An effective program is expected to 
have a PM:interim ratio of 3:1. When 
high breakdowns cause the ratio to 
drop below that, the cause is usually a 
poor PM program, equipment misuse 
or both. 

Even the best maintenance program 
cannot prevent breakdowns if the 
equipment is not operated properly — 
inadequately performed operator 
maintenance and pre-start checks; ex- 
ceeding the specified operating limits; 
or equipment abuse. Operator pre-start 
checks at the beginning of each work 
day is necessary. 

To determine if operator checks are 
being performed routinely and prop- 
erly, occasionally ask job-site operators 


to demonstrate the pre-start checks. If 


fluid levels are low you know your 
program is in trouble. 
Another problem — unqualified or 
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unlicensed equipment operators — can 
result in unintentional misuse and po- 
tential breakdown and/or accidents. 
To prevent this, caution your super- 
visors and crew leaders, and assign a 
determined senior equipment operator 
as battalion license examiner. 

Extensive storage techniques were 
employed to virtually **‘moth ball’’ 
each piece. The average piece of equip- 
ment required five men, two working 
days to preserve. Because of the large 
labor requirement involved in preser- 
vation /de-preservation, NCF equip- 
ment managers opted for a more 
simplified preservation program in the 
late 1970s. 

The essence of this program is that 
each piece of inactive CESE is PM’d 
every 80 vice 40 working days for ac- 
tive CESE. However, since the stored 
CESE is only activated and run through 
all its operating cycles once a year, 
many NCF equipment managers now 
agree that the average piece of CESE 
in dead storage is not as war-ready as 
an activated piece. This is not as ac- 
ceptable in today’s readiness-oriented 
Navy as it was a few years ago. 

For this reason, a solid equipment 
management program will work to- 
ward improving maintenance produc- 
tivity so that it can place equal mainte- 
nance emphasis on all organic (P25- 
NMCB) CESE regardless of whether 
its present status is active or inactive, 
as dictated by current project needs. It 
has been determined that 40-day PMs 
and appropriate operational cycling and 
testing of each piece of organic CESE 
in addition to the augment CESE such 
as buses and vans located at each de- 
ployment site can be done at the 65 
percent productivity level. 

The wartime mission of a Naval 
Mobile Construction Battalion is to run 
two 10-hour shifts seven days a week. 
The number of mechanics on each 10- 
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-seven new officers joined 
the ranks of the U.S. Navy’s Civil 
Engineer Corps on Sept. 14, 1984, 

ion from the Naval 
School, Civil Engineer Corps 
Officers, Port Hueneme, Calif., and 
have accepted assignments all over 
the world. 

Class Number 172 completed 
eight weeks of specialized training 
pertinent to the Navy’s needs for 
shore installation, engineering, 
public works management, and 
Seabee operations. 

Eight graduated with honors. 
Ensign Lee Ellsworth was the 
outstanding graduate. Seven 
graduated with distinction: Ensign 
Janet M. Giron, Lt. Robert V. 
Huffman, Ensign Bret J. 
Muilenburg, Ensign Tracy A. 
Proctor, Ensign Linda L. Sellers, 
Ensign Kelly R. Snook, Lt. Joseph 
A. Walbert. 

Ensign Ellsworth’s photograph 
is indicated by (%). Those 
graduating with distinction are 
indicated by (*) and those entering 
Seabee duty by (7). 
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hour shift will be half the wartime al- 
lowance. Current battalion manning 
and distribution of many mechanics 
throughout the detail sites results in 
most main bodies operating one 10- 
hour shift per day with approximately 
the same number of mechanics that will 
be assigned to each of the wartime 
shifts. 


Considering that the intensity of war- 
time requirements will probably result 
in 20-day PMs on all CESE, each war- 
time Alfa Company will be doing a 
similar amount of mainienance on each 
wartime shift as is now required during 
each peacetime shift. The difference is 
that approximately 40 percent of our 
organic CESE is currently kept in stor- 
age warehouses or yards receiving 
much less maintenance than the re- 
maining 60 pecent. 

Since this causes shift productivity 
to be lower, current leadership, super- 
vision and individual work ethic may 
not be up to wartime standards. This 
supports the need to increase mainte- 
nance whenever possible on CESE in 
storage for the purpose of not only pro- 
viding a better maintained suite of 
equipment but also a better led and 
trained complement of maintenance 
personnel. 


A few points about manning and ra- 
tios. Often maintenance manning deci- 
sions are based on the 6:1 ratio, but 
this is often inaccurate since it makes 
no allowance for varying levels of ef- 
fort required for different types of 
CESE. It also is sometimes misused 
when only ‘‘wrench pullers’’ are 
counted and supervisors and overhead 
personnel are omitted. Manning can be 
better defined by calculating the BMR 
(Basic Maintenance Requirement) of 
PMs and interims from historical and 
ECC (Equipinent Cost Code) specific 
ERO direct labor data available at the 
CBPAC or CBLANT equipment offi- 
ces. 


Recent experience with this analyti- 
cal approach indicates that the proper 
equipment/*‘wrench pullers’’ ratio is 
about 12:1. This also gels with wartime 
CESE and personnel allowances in 
which each of the two 10-hour (seven- 
day week) shifts will have about a 6:1 
ratio of equipment to all maintenance 
personnel and 12:1 ratio considering di- 
rect labor only. 


Placing equal emphasis on maintain- 
ing active and inactive organic CESE 
and improving maintenance productiv- 
ity points to the need for greater em- 
phasis on preparing for a contingency 
while accomplishing peacetime task- 
ing. Implementing this shift in empha- 
sis will require not only more efficiency 
but also a high level of commitment to 
readiness principles. 


Insistence on BEEP quality for all 
inspections will change this. The em- 
phasis rightfully should be on daily 
readiness through consistently high 
availability based on quality mainte- 
nance. 

A good ‘“‘indicator’’ of quality in- 
spections is the number of parts ordered 
and therefore the number of problems 
picked up in the course of each inspec- 
tion. The Alfa Company commander 
can compare the number of Direct 
Turn-over (DTO) parts requisitioned 
during the previous BEEP with those 
generated during each of his 40-day 
PM cycles (taking advantage of the fact 
that all CESE is inspected during each 
PM cycle and the BEEP). The cost of 
these parts is then evaluated. 

A number of variables — such as 
the effect changes in construction task- 
ing have on equipment usage or a pre- 
ponderance of more costly parts requi- 
sitioned during one period — can affect 
this comparison. However, we’ve 
learned that ‘‘an order of magnitude’’ 
comparison is possible. If costs during 
a PM cycle are half what they were 
during the BEEP this may indicate a 
declining quality of the inspections. 

The ideal situation is when these 
costs decrease during each following 
PM cycle and are at their lowest level 
during the outgoing BEEP. This indi- 
cates a quality maintenance program 
producing better maintained CESE re- 
sulting in steadily decreasing parts 
requirements. 

Inspection quality can also be spot- 
checked by looking at the inspection 
time recorded on the ERO. Repetitious 
entries of 0.5 or 1.0 hours, regardless 
of the type of equipment, reveal a gun- 
decking attitude and dictate further fol- 
low-up. Anyone who tells you that a 
jeep takes as long to inspect as a scraper 
is probably not inspecting either one 
very well. 

Management of the deployed main- 
tenance function is the most critical as- 
pect of the Alfa Company command- 
er’s invulvement. His best resources 
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for an effective maintenance program 
are his chief petty officers and senior 
petty officers. 

However, just as he is a trainee in 
the role of company commander and 
equipment manager, most of his super- 
visors are trainees in their present posi- 
tions. Each has varying levels of expe- 
rience in the maintenance field but 
seldom have the shop or floor super- 
visors, inspectors, cost control clerk or 
maintenance supervisor been in that 
position before. 

The result may be a tendency to work 
at least one level below the present one. 
The company commander’s mandate is 
to continually encourage progress in 
each incumbent’s present position. 

IMPROVING PRODUCTIVITY 
— Maintenance productivity is an area 
that has traditionally received little at- 
tention, but it can be analyzed, quan- 
tified, evaluated, and improved, as has 
been done routinely for years in con- 
struction operations. The maintenance 
supervisor should be more like the bat- 
talion operations officer than a “‘super’’ 
shop supervisor. 

Studies have shown that CESE main- 
tenance production for the average Alfa 
Company maintenance shop is approxi- 
mately four hours per day. The remain- 
ing six hours per day are spent on the 
myriad of tasks, responsibilities and ad- 
ministrative and personnel require- 
ments typical in peace time deployed 
battalions. However, when this 40 per- 
cent productivity factor is compared 
with the approximately 60 or 70 per- 
cent productivity factor used in con- 
struction planning, it is conceivable 
that proper planning, leadership and 
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supervision could lead to a meaningful 
productivity improvement. 

Direct labor from the ERO is the 
company commander’s only means of 
quantifying his production. Shop and 
maintenance supervisors should be re- 
viewing each ERO for credibility and 
sending the incorrect ones back to the 
mechanic for revision. This is often a 
subjective call on the supervisor’s part; 
however, there is good reason to check 
the validity of an ERO when a cargo 
truck PM is expected to take 12 hours 
but is recorded at 47 hours. 

One caveat in verifying EROs for 
use as productivity indicators is a ten- 
dency on the part of some supervisors 
to inflate the recorded time to demon- 
strate cesy productivity gains. The an- 
swer to this is simple: productivity in- 
creases are suspect without documented 
improvements in maintenance perform- 
ance. These may include performing 
more PMs on stored CESE; reducing 
maintenance backlog or deadline; and/ 
or improving PM-to-interim ratios. 

Finally, records indicate that 40 per- 
cent production is typical but not uni- 
versal. A 65 percent productivity rate 
has been documented while averaging, 
not surprisingly, among the best avail- 
ability, PM-to-interim ratio, deadline 
and low overall BEEP costs ever 
recorded. 

IMPROVING COMBAT READI- 
NESS — NCF storage programs have 
been used to reduce maintenance re- 
quirements by placing unneeded pieces 
of organic CESE in warehouses and 
drastically cutting the quantity and 
quality of PMs and testing performed 
on them. The “‘dead’’ storage program 
began in 1971 in Guam as the ‘‘preser- 
vation’” program. 

CESE should be operated within its 
limits. Properly maintained equipment 
consistently operated within limits will 
almost never fail. The relative costs of 
maintenance and downtime must be 
considered by each construction 
manager. 

Undue emphasis on production, like 
rushing equipment through the PM be- 
cause of job requirements or ‘‘side- 
boarding’’ (overloading) scrapers and 
trucks, can be extremely counter- 
productive when the equipment breaks 
down with a preventable malfunction. 

With the help of the maintenance 
supervisor and yard and dispatch per- 
sonnel, the Alfa Company commander 
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can keep up with and log the cause of 
breakdowns. A subjective evaluation 
of each Equipment Repair Order (ERO) 
can indicate whether the interim was 
caused by an operator problem or a 
weak PM. While the log cannot be 
exact and is subject to personalities and 
bias, it can provide an indication as to 
where management attention should be 
placed. 

The PM program, as well as the en- 
tire maintenance program, should be 
based on sound incoming and outgoing 
inspections which, in turn, lead to in- 
depth repairs which correct all known 
deficiencies. The inspectors should be 
among the most knowledgeable me- 
chanics available to the shop supervi- 
sor, preferably E6s or E7s. An inex- 
perienced or junior mechanic in this 
position will lead to high breakdowns. 

The purpose of the incoming inspec- 
tion is to prepare a complete ERO, 
fully describing the standard required 
elements to be performed during the 
PM and any discrepancies noted during 
a thorough visual and operational in- 
spection of the equipment. 

For interim repairs, the inspector 
notes all discrepancies identified by the 
operator on the “‘hard card’’ (Opera- 
tor’s Inspection Guide and Trouble Re- 
port) on the ERO and again takes the 
time to completely check the equip- 
ment and identify any other problems 
or problem symptoms. The outgoing 
inspection ensures quality repair. The 
inspectors are the key to an effective 
maintenance program; their success 
will lead to fewer interim repairs. 

Some Alfa company commanders 
are ill-equipped by training and previ- 
ous experience for hands-on inspection 
of CESE to verify quality of their many 
programs. However, a common-sense 
approach and attention to detail can 
overcome a lack of specific mechanical 
knowledge. The company commander 
can quickly learn to inspect CESE for 
proper care and symptoms of prob- 
lems. By doing so he establishes credi- 
bility with equipment users throughout 
the battalion. And, by transmitting this 
approach to each operator, a large per- 
centage of battalion personnel can 
move beyond dip-stick checking and 
get involved in advancing equipment 
quality control and readiness. 

Every equipment inspection should 


include the cab, engine compartment, 
battery, and underneath and around the 
piece. Battery terminals should be 
clean and rust free; cells properly filled; 
and battery boxes clean and properly 
secured. All knobs and switches should 
be operational; windows should roll up 
and down; mirrors and instruments 
should not have broken glass; and the 
cab should be free of litter. 

In the engine compartment, check 
all fluid levels, wiring, hoses and their 
connections; belts should be tight and 
unfrayed. The engine compartment 
and underneath the equipment should 
be checked for such problem symptoms 
as lubricants splattered throughout the 
compartment or dripping from hous- 
ings. Look for drops or pools of fluid 
on the ground or pavement. Check in- 
side each wheel for pools of lubricant, 
an indication of leaking wheel seals. 

All too often our expectations re- 
garding cleaning are too low. By ex- 
pecting routine cleaning down to metal 
and paint, we not only ensure the equip- 
ment is better taken care of, we also 
facilitate proper inspection by the 
maintenance inspectors. 

While this type of inspection is su- 
perficial, it can be easily taught and 
implemented throughout a much larger 
portion of the chain of command. Ex- 
perience shows that absence of the 
above discrepancies usually indicates 
a well-run and effective equipment 
management program. 

A standard for inspection quality is 
established during each BEEP (Battal- 
ion Equipment Evaluation Program) 
which takes place during the battalion’s 
on-site turnover. This is because the in- 
coming and outgoing maintenance su- 
pervisors and a CBPAC/LANT equip- 
ment office representative are on-site 
spot-checking inspection quality and 
completeness. It was common practice 
a few years ago to look for one stand- 
ard of inspection during the deploy- 
ment but to expect a more in-depth in- 
spection during the last PM cycle prior 
to the BEEP. 

This would ensure the equipment 
was in the best possible condition for 
the turnover resulting in a lower BEEP 
cost (costs associated with correcting 
discrepancies noted during the BEEP). 
The emphasis was on low BEEP costs, 
good battalion evaluations and a good 
start on the next deployment — not on 
preservation of a war-ready posture 
throughout the deployment. O 


THE NAVY CIVIL ENGINEER 























tt 
Ht 








bs 











ye 





one 
eo 

jit 
ti 

















val 











to 


= 





Ens. Craig A. Wiese —_Ltjg. Dhanes Wongtun-Yakorn 
BSCE/Texas A&M BA Arch/Chulalong Korn Univ 
Bay, Cuba to Royal Thai Navy 














For a challenging, 
rewarding career... 


I you are a young construction professional in 
civilian practice or civil service, or are a graduat- 
ing engineering or architecture college senior who 
has already selected a civilian career path, the 
Reserve CEC may have a place for you as a ccm- 
missioned officer. 

Qualified young professionals have the chance 
to achieve tremendous personal and professional 
satisfaction through . . . 

@ Direct appointment as an ensign, Civil Engi- 
neer Corps, United States Naval Reserve 

@ Challenging assignments within Reserve 
Naval Construction Force units in your geographic 
locale, in areas paralleling active CEC duty in the 
Seabees or in facilities’ management 

@ Annual active duty for training that is mean- 
ingful and rewarding 

@ Development of leadership and technical 
skills that will carry over directly into your civil- 
ian profession 

@ New and lasting friendships and associations 
with other top-notch construction professionals 

@ Pay and responsibility that increases as you 
grow and advance 

@ A Naval Reserve retirement package for a 
little something extra in your old age 

@ Finally, and most importantly, the pride in 
knowing that you are helping preserve the freedom 
of your country as you grow in your profession 





Here’s what 
you can do... 


If you are a young engineer or 
architect, male or female, please 
call the Reserve Representative 
listed below. 


LCdr. Howard M. Lewis 
Eastern Region, RNCF 
Bldg. 662, Naval Base 
Philadelphia, PA 19112 
Phone: (215) 897-5831/34 
AV 443-5831/34 


LCdr. Howard H. Huggins 
Southern Region, RNCF 
Naval Base 

Charleston, SC 29408 
Phone: (803) 743-2650/4322 
AV 794-2650/4322 


Lt. Robert D. McClure 
Central Region, RNCF 
Bldg. 1, Naval Base 
Great Lakes, IL 60088 
Phone: (312) 688-6955/6 
AV 792-6955/6 


LCdr. John A. Fessler 
Western Region, RNCF 

1220 Pacific Highway, Suite 203 
San Diego, CA 92132 

Phone: (619) 696-5401 

AV 958-5401 


Or, contact an Active Duty EFD 
Accessions Officer listed on the 
inside front cover for further 
information and details . . 


Call now 
(collect) 











Soon after World War II, in 1945, 
the Civil Engineer Corps Officers’ 
School moved to Port Hueneme, 
Calif., under one roof. Today, 
thousands of graduates over the years 
— active and retired — men and 
women — can look back with rever- 
ence (and we hope fondness) on the 
time spent at the school. 

This year, the school celebrates its 
40th anniversary. 

Find out about 
its early 
beginnings in 
the next issue. A 
feature article 
will tell all... 
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